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±*Em&& LM&G d F e C o C £ 2> 

[16*^2 ] ±EEM#DyFeCor**C««f 

*-SttA 1 Nr&£C££^<!:T£it*^l g/cte 

m > sifiEttaa^tt^sffl & a it w tJcfttT-r £ 

£SEI9Ua£. BBH«l±«c»JiS$tiA:ffaWi*WL/r*j 

«±r&*B5«B»i«tt. 

i N. AlSiN, AlTaN. TiN. BN. ZnS 

©c^-rn^T* * c t i -r &tt*9 4 e*K<z>%B 
wit, R#aiuH±w&K3ft. t*«**««8e»-r 

[M*3«7 ] ±BSBR4«oaWSW*B*»«. S i 
N, A 1 S i N, A 1 T a N, TiN, BN, SiAl 
ON. T i ON©t>fn*r*iCi^»if 5M« 



(2) HW6- 1 504 1 8 
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TiN, ZnS, T i ON, T i O, . BaT 
i 0 3 , SrTi0 3 <Dl>~f1n&-C*>2>Ct*:ftm±? 

[!t*3fil 0] _blBGdF eCo^t>4-5R*fflLJB 
JC. Nd, Pr, Pt, P6<D*P<D'ptj:< tbl*ftiip 

m&mi 1 ] ±!5Gd F eC ofrt>tj;2>mfrltiLm£ 

tcu±.mmm<D / j>te< <fc*>i>m^— ;^c, cr, n 

i, Mn, Be, V, N b©*©^£ < £ fcl>***i3fr— 

[H*«l 2] a*tt©&&»*£, »*±raB«s 

«R±J»Km»«itt88iR»*tt^«aftftit«ft«: 
20 »ffT*R*tBUl<!:* S*fflUfli±«:^flt3ti. tSfB 

JJBBB»Ji#T bF-eCotMCi S#B 
^B^iB^T €>IBliH ch 4 « V X fc 0 > 

±8BS!#fflOWtt, 7*VBtt€:WT**±ffla»#K 
y-SS*n 3 0-C«±«:a5J:^tCffljaE^R3E3ti % 
£*re*BMgfiii«»o 

ti, MTIMWRIl^a&WttttlirtBfttwT- 
^, «K±»«:»i>ftittB«a*tt*<«ffi«tftitBfk«: 

50 *fc«)©y^-^RW&ti"C*0. tf)\>-7<DWfi# 



(3) 

3 

a,- y-fflo v > f<z>«c««* i> < & *> k.wc&* ft 

7] «*±K}I5«S 

a?r -t o mk ft * «t s ocas ihw« 

[M*JK1 8] ±ER*HiL«4SB«§W<Z>ffltt:tt. ®F*9 
Bfb»3Cp6tt4*IB»3WaW6ftri>SC 4 41**4 

[«*JB1 9] i§*&©*£»*4. W»±K*a3 
l£«c»frr&R#tHW14. R*H1L»±«:JI5SJ3 

«T & C 4 CCct 9 IBflUf <D«ffc<D|Pj# 45S£S 1*TEtt 

if- x # ^ m<k 9 'J> ? i >*«*aK»f btt«c $ 

tfc«cc»!TTSR#HUUB4. R#WUl±tt:JB0iS 
ft, t»«**»«E»**8MUB4*Wb"CiJ0. 
±Ett#fflL»4EMW®IB«ctt. *«ttK^6<cS* 
BB* s »W64art^C 4 *«» 4-r S*«atB»j« 

ffco 

[»#*2 1 ] a*tt©*5«(»4, Stt±tc»jff£ 50 



«fKPF6- 1 504 1 8 

4 

ft. ^gT®rt»mM^tt^fi^Dirt®{t4^r-- 

Sirr<SR*fflUB4* R*UiL/«±«:»5fiESft, «« 
Sr*fia»SB»-rS8B»H4«:Wl/r*J0. i:iB<9g#<0 
R#ffiU»«J©ffiKW:,- itV-^gkVrrzlctbOVfr 
-^RW6ft-c*$o. ^;i/-^©*g^^ju-^ra<D-7 

> K<0B«CCX«*L< &a<fc5KSS3ftri>£*»« 

iiBO^-^OIBaBfciV^V K±<DE»Jl«rtB 
«R4>EA?9£«:flil» & C 4 «:««4r *E»Wft*S. 

[ftqiia>ffNREim] 

[0 00 1 ] 

$nsfflMf^^ jam?-:?. jea«ui-p« 

[0 00 2] 

[fi£*©««5] Stat*?*-* x*tt. •#*^"5JSB«c*f s 
^ ^^4Lrif^^it256e>ftT:feo. -e-co— gp«ut 

$ftTl^o 

[0 00 4] 

ae*©«fijErtt, ^laa^-zx^osBesK^ e»« 

[0 00 5] ^£9. Eflktf? KD^*SaOTB»fcTy 
64. jH6e-AX#7 KD+CC. RSriEKe? h£ 
0, -o — :>©SBSSt>>> h£#»l/T?f£T£C4*ST 

[0 0 0 6 ] SB»«K*±tf*fc»fc % 
«fi*JS<-rSC4, ^U>X(DBBCI» (NA) 4* 

6ft£o 

[0007] u— tr~©JSiftfrfbK:oc»Ttt. 
^Slftu-if-oHft^ffl^Wccfftoftri^. 

[0 00 8] &tc % NA^AK 
%tf-AX«? biCiRg5[3#>2)»^U>X4*«mr : -r 



(4) 

5 

*<ft-*Tl,*"9. NA***<-r44. *® 

«fw**«ao#**©ttft*iiflL *5i»w. jessa 

5= a 7 ?<D&*) «*«6*W±«:jKI/ < «9 U fttttitf. 

[ 0 0 O 9 ] C<Dtcti>. m&<0%W& : f4 7 zxm^h 
ti5^2S<*U-if-Oifi?S«7 8 0-83 0 -nmCCft/? 
T*?0. #^U>X<DNA«:0 .45-0 .55CtftoTl> 

1 .7—2.0 Mm£ft&o 10 
[00 10] C05feb'-A^^^ hii©*ta*(f>t. 

j7?(D¥W3fa<OUmVv hHMtfl .4-1.6 a m6C 

[ooi l ] h^y *tf***c*iJ:D/M <T^<t. 
[0012] awe. 7 ^kkiixm*--^- 20 

[0 0 13] -ec-C, C*i6*JB*-TS/c2«)tC % «^BS 
6 2 - 1 7 59 4 8^^Tii. SfiBMbRSrttfflLft: 

^« t aa»«J»M^6ft & 2*«i«o*s^m«* 

[00 14] iC^, CiWtSEa*^--^^ h^tt 30 

nmmmomftiffl*mi&i^&*>z. cvtctb. ib 

[0015] 

*fflLi±«:»tt8^ tfl**#«»iBi*T*fBlia± 
^(.rfcO, ±KR*auJB^GdFeCoT*4C 

[00 16] »*3B20>«Wtt:ff4*«B«R»«#tt. 
iSBOSBfcKi** *fc*bK. 1 ©isaa^D y 

Fee or^^ci^iiori^. 

[00 17] «*«3©«?l3«:«**«8aWBW»#tt. 



ft^¥6- 1 504 1 8 
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ft< ifeC^fn^^A 1 NrASCifctettiOT 

[0018] a^4^M{cffa*fiBS«ffi«is<*tt. 

«4*»»BBi|-r -5IB0U1 <b . IBSB JiKUfc/SiS *ifc« 
HiiS:Sl/Xfc0, ±IBSW^mf*a^^««SU§<D 

e> ft £ c t Z&Wl t L X i 
[0019] lf*^50[>^^(C^^^:^iBI^I^«. 
Jde®HHftMfe?«fc&cc. ff:£3i4CD&^£^£ft 
I»a9!»«<**ft4«, S i N. AISiN, A 1 T a 
N. TiN. BN. ZnSO^fhm^Ci^ift 

[0 020] lt^6(D^^tC^^*^MIBil^tt(i. 

&±ic&&2tiitammmtomt. »asf«f*B±«:ji? 
te#frr*Sc#ffiua<t. K*ffli/a±6cjgj5ssn. « 

***»a83»T*8a»ai. SBSBiKijefiRStifcfiR 
^ft< ±*>l>-r*ia>— fflR4S02MWS»«l4 

[0021] nimi <D&mKtt&xtt&imm** 

±IBOI$B£fcSi£T&fc&«:. «««6©!«^a 
BJS§1i<$t«4te> S i N> AISiN, AlTaN, T 
i N, BN. S i A 1 ON. T i ON<Di*>-?tlfr~ChZ> 

[0 0 2 2 ] «3&«8 ©»WC«*#^iB&«W*. 

«*±«:»flEStifcai!aa{*at v a9HR*»a±«:jB 
«3A. *arart«jew*tt^«tftartswfc**r 
-7?. a«±»«:ffc»asiaB»w*tt**«ttftaafiMt 

gii^btfc^ ±8B»9l««(*a*/c««SB<D 

4>tt< 4fec*-rti*-*tt, a*** 2. 2«±t*s 
aaa«****«3&>6ft*c lti»*. 

[0 0 2 3 ] M#«9 &*«SlE»«*tt. 
±SB<Dpa^i*T5/cfi0iC, s»«^8<Da«r** s 2. 
2 Kir* TiN, ZnS, Ti 
ON. T l O, , BaTiO, , S r T i O a COOTtl 
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[0024] «3J0B 1 0©IMH«:«i*BMRE»II# 
B, JJB©BH*JSft"r5fca&te, «3RS 1 <DG d F e 
Co^e*4K*aL»ec % Nd. Pr. Pt. Pd<D 

[0 0 2 5] s»*3f 1 1 ©«9jteffi*:m«K»«{* 
B> iKOHMSJBatSteftJC, st*S 1 <DG d F e 

t,vyfta>— #«C, Cr, Ni, Mn, Be, V, Nb<D 
$*(F>'pT£ < £fcli^nJ^«ffi©7^#*flWS*iri*£ 

[0 0 26] m$fl 1 2 

B. igBORHSrflS&T^fctf)^ i§7ft£<D£>£g{* 

0, JbIBIBilW#TbFeCoT**C£*^£l,r 
[0 02 7] RjJSE 1 3Ci[>|ft?BtC«^*ea8^«* 

ata^sitafbtc^ff-r^R^ffloiBi. n^tfcbji± 

#IS2N B ^@£#^*>ft^r*j9. 1 2 5 

[0 0 2 8] RjJ&B 1 4©«BBCC«&*B»E»*lf* 

•«(ifeSia»fbcc»tf*r*SS*ffllx«i. R#fflWB± 

*^ 'J — flSi^ 1 3 0 -C(2Li:fC&* J: SfcttfifctfRES 

[00 2 9] 1 5©*9iteffiS*tt«!B»J8tt: 

B, ±8B©RH*JK*-r*fc«>K. j§;)ttt^&£Sf* 

ifi #>l> - TTH© ^ > F <Z>*§ K a a* 0 < ft S J: 5 «CS£ 
Stir c^ci^Iilti^o 



(5) »W¥6- 1 50 4 1 8 
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[0030] IS** 1 6 CD^CCff ^XSftEMttft: 

[0 03 1 ] 1 7 ©JMBecfl&SiBBflUaiJW* 

B, ±sB©iBB4JBi»T&/cft{c. 3:fttt<D£>&S#; 

ffirt»fb«»*^-r— ias±»tcf*t^aaa»s*' 

1^«tttt^mt«»fc^f-r4R*HJl/Jii. R# 

ILT^O. ±SBR#ttiUlB. *±«»S£R££*> 

(cfti^Jz^tcRKSh. A 3 ^ #±ffl^JR<DSS«^tS 
R»dHC»jCT&R^a«rRJ:0 t£< (rii^KKS 
$ n r c c i a 1 0 r i B 

[0032] mm 1 8 omiKtoZltMSUBBMIt 
B» J*©RH*JK*-r*fc«>R:. R*fll 7©R*HJ 
L/H &IBRR0MK: B . IrtUti^ ft £ +HJB#R 
W64rct»*c"£*#«£ on**. 

20 [003 3] R#B 1 9 ©#aWC«*B»Wft*tt«. 
±IB©PIH£raftT£ft:«>CC, »#14<D*>£«#<!:* S 

tt^ait»^«»tc»ff-r*R*fflLrRi. R^mi/H 

±K«tt3ti, t««**««lE»-J-*fE»Jlit1lor 

r^D, *<Dffiis&mwm.ut*~ v-RKoncccco) 

fcSMW 6 fi<fc 9 fc 3K ft * <fc 9 KRJE S tir 
30 tr»S3IOT»sB»«tt*«flU ««©e»»£«T5K 
SB4^t*ot, 8»fflLB%iftTS-£8Jf«: 

»* ft u - if - 6 c i cc £ o eiMottftcD 

ft**51E3-ltTBft*ffl.>. RICBU— tf-^-7-J: 
9 & S u— !f — -rc 9— © If — jfctlHItt"* 

40 ^{L(c>ftorS^ft^icjMA. K^diL^oSiIM 
f btt» ± ft o /c^<i: 0 tt$S©Hi%« 5Ci ^r^Si i 

[0 03 4 ] R*JB2 0©«?H«:«S*»a5B»J«tt 

BWWt«R*SVr— RffJJFtc#l>RRRfM# 
1t^RtiftRii:«ft«»tc»fT4R*tHURi fc R* 

WortfO. ±IBR*aL/RifMkROIBectt. #Rtt 
50 R*6ft4*HR*«RW6*iri»*Cift1»«iUrc» 
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[0035] ti#3i2 i (omiit&zMmn&fi&iz* 
aiEffiYkcc^ff zm&tuomt. m&ftLm±t<cBj& 

1 * £ jfeABAEAMftt: CHI" « EIHf£#ttrfc T 
[0 0 36] 

[fetfn n«fl i ommc *tM % nstbitmtc* &*> 

[0 037] cose±Scc#^r, fflfi±#8Ma®» 
ffc«. ffirt,Mfcfr6M»fcK#1tr*. c©^. R» 20 

<Dm< ktDfr # tcm& ffl WIOSHM k©ifij « 5 . 

[0 038] iBftJbWWtt^sfflrtflW b^6aft«<fcCC» 

So 

[0039] ^it, * tr - a o T^cDsaii t: v 
[0 040] £l±G)J: WSSJKW±«:»a3tife 

[0041] m&ibLm<Dtm£ ur, «±aa»#« 
fk* e>se»f k*x mk^rWW^WfcfittKSff T 4R 

[0 0 4 2] M3RE2©«flEtc<fctitf. S**^ 3 
OCtrtl^-. sB»BO«t4£Lr. DyFeCo^SffltS 

[0 0 4 3] »*^30«lSCCj:intf. M3c3E 1 *fctt 

2 0fpffl(cjjp^., ±ffiS»4K*fflLH<i:©PatcjS?B» 50 



«fH¥6 - 1 5 0 4 1 8 
10 

[0044] m««4 flMitfltec<t*ia, s^ismf*®* 
[0045] nmmsoffimcjztux. m^mA<o^m 

N, AlSiN, AlTaN. TiN. BN. Z n S<D 

[0046] n&me ommc «fc*i« % mmmmwmt 
-ess. 

[0 04 7] «*3B7 ©«J5JE«C ctn«. W*«6 ©fgffl 
ttjjpit. ±BBfi**S«89i««m#*. SiN. A 

ISiN, AlTaN, TiN, BN. SiAlON, 
T i ON©i>ma>cci,;tecDr, ©$<iflt4*cgn/t# 

[0048] a*3i8©«flttc«fcn«, g^#i$ 

2«±"C*Sa?8**»«f4CCUfc©"C. «*i/c*«« 
[0 04 9] «*S9©«fficcJ:tit3r, M«g8 0ffffl 

wto*.. ±ienjf*3W2. 2W±-c*sawwif*»» 

TiN. ZnS, T i ON, T i O, % BaTiO 

3 v srTio 3 co^-rtiMcLitov. «ft/c3flB» 
[0050] it*3i 1 0 ommc £tiM. mim 1 <or$ 

fflKflD** ±IBGd F eC o^fettSK^fflL/JBCC. N 
d, Pr, Pt, Pd©^>^< 4fcc»-rti*>— «a 

[0 051] gUSOS 1 1 ©^«tc Jititf. »#JB 1 Off 
««:}JDA, ±SBGd F eCo^e>«cSS*fflLJii/ctt 
±BSB»IB©^<C< 4 4>l^m^— *«C. Cr, Ni. 
Mn. Be. V. N b (O^oyptj: < t fe^fti*- 

[0 05 2 ] f9*^ 1 2 OfliatCcfcftK. ft^Ji 1 cof^ 
ffltC^Dx, ±iB8B®»*TbF eCoCCL/cCDr. ^il 

[0 05 3]fl^l3©«J:mi S^iii LJ1 

ttr>-CfeO. ^OMKRSK^l 2 5"CBLh«:asj:5«c 
fflJSJE*S)E3*i, MWl OnmJSLbCCHSSti 

rt»*©"C. WaKSBa3ti/c«««rBtoffl-riH©l!^ 
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[00 55] »#3B 1 5CD*fi£Kl<tntf. St*OR^ffi 

Rtt6*iT4c>9> ^;l/-^<0*S^^-^ r raW^> F<D 

:/±<DSB»Jl*J itf^ > F±©K«S*cK»3 *ifct«R 
^r^tHT^CD^fi^DSA^ i; left 3. 
[0 0 56] fS3^S 1 eottflWC -fctitt, 1 5 (0 

So 

fi£D*>£<a*J:5«cRffiS*iTi>*<Dr, ^SSfB 
[0058] WsJOB 1 8 ©fltefcfC li^JM 1 7 © 

[0059] ai&Sl 9©«RE«:j:ti«. if *^ 1 7© 
*»«ttB»«t**««0-C, Blf&£fBiiff£*t7 5C<!: 

[ o 0 6 o ] 18*312 0CD«JsS;ecJ:*itf. R#ttSUB<t 

chubcdrii «c » , ^> ft * ^> *^ 

[0061] »*352 1 ©«l3WC«fc*i«. *fJl-7±L<D 
SB»JB*s > F±OSB«IB?&t««<DSB»lf*Ccffll» 
3(D~c\ fB82£g#2<e«:a£. 

[0 0 6 2] 

t^JfeWI] 4:»ll!©»riJ6WW*Bllftt»Uia3 8 teg 
[0 0 6 3] ^^fftWtSMr -r * * (^fig^iei^JS 

») ti, a 1 tcTjvrj:^ ssi (s#) , mmmm 

f*H2. S*WLH3, 

[0 0 6 4] S^ffiOB3 t UrflEfla3ti5»±aSB» 
£Bf^£K. H20ttBJW«:«tJ:5K:, SiBHWt 



(7) SW6- 1 504 1 8 
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[006 5] *ijB*wta»*«©aa« j fc-^ > h 

^*-^>hj^±«^fctfc^-c**<a3. c<d 

*-y> h#ffl»W(c*#<a^T, #±»&K<0»« 
*--rf>h£o!ja5J:5«:aD, Sfi«{b**T J: 5 

JCft«. 

[0 066 ]@3^Li6tt. S^aii30tXf 

(D^DSCCgit^rSlCCEnttl^n^^aflS^ (Hex ) -c& 
El(;<Hffi{CSiatt*fil^6*«:AS*S-& 

[0067] H'3», H2©K««3fiia«:*$W*ftfi6P 

20 <dr*uk,»3© % ssa^aaT, i-coraot*-?- 
y^^»tt**UT*jo, H4fti»i/Bi6», -eti-e 

[0068] Um.T, frhM&T, ©^itli, 54 
Jtf ITS* -@Kfl©AL*±** 0 *«fe«ft.b * 

30 [0 069] ±BB©#tt*«*fc*±^#£l«*K* 
HJ0JB3(C«ffl-r*C<!:-C\ mss^ 4 z*<o&&m& 
«rJS<ftS. fa*)*. #t~A©*#SJ:0*>/hSa 

[0 07 0] W*«iffiR«:. S« 1 (HI) (DMfrhMk 

ytu>*8 zfto-cm^jt tr- a 7 **K*m 3 ccjh 

f^$n€>o W£*tr-A7^Jffi«Sti/cK*UUJB3<0 

^±©H4«M0)ait»*«>««^ f >^»*«:a*^6 

[0 07 1 ] ^-WfiftOilflWT, «±tCSU. ^i2SP 
ficoSJg^T, «Ttca^<fc^tc|li3efcr-A7<05SK 
*5R3t3tiTli&»^, T, W±©iBfi*WrS««© 
**B£*c»53-eS<crc. «^36tr-A7©SJ:0fc 
/J^^ ftlBS tr ^ F OH£AS1f it . IB»*«B* U < I^J± 

•rscicca^o 
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fb». ffirt«ft*»6ait«wb«:»tf'ri (ffi^-msft 

©t^f'J S'XlSttttia 3 ^684 L/ < «H 5 CC»fr 
TS) o fi#ffiLB3KtfffifiU14©2BIB<Z) 

/cat), ffirt®fk<D#@i (S3) COS 
[0073] ccx* 5 ic br, HBLhseMitfffirtflMk io 

[0 0 74]B4*t:^7^llLt (^BtCtt*» 

jurats smseiifcfc? ? M>6©m^«A#ft<&£. 

[0 0 7 5] «±0<t^ic, *fMB©:*ffl«^x*£ 

jaunt** H*3fetr-A7©aj:»}fe/hsi*S2»tr^ h 

[0 0 76] #CC, ^W^f-/ * *<DM&^ 

[0 0 77] S« 1 (i. fi28 6 run. F*9& 1 5mm, 

1. 2mrn(7>R^CO^^^* > ^>^^^*'^» S« 1 ©Jt 

:/ (DD^iO <D*IJ&*0. 8 Mm, 5>F (OSIO (0*1** 

o. 8 jumt»«8nti>4. r«cto%. y^-^oe 

[0 0 78] WfiL\<D#4 Fh7^«^ntl^ 
{M<£>^t, j§*EiflIf*B2<!:UT, AlN#»3 80n 

[0 0 79] X9!9tSW12±*C % <$£K#fflLB3<t 
Lt. #±»»B*iillt!A*Gd F eC o««. 
«5 0nnr««3htW. GdFeCoO« 40 

Gda.** (F e 0 .a 2 C o„.,,) ,.Mt*l *<D* 
^ ■SI2to3 0 0'CX-$>Z> o 

[0 0 8 0] K*BiLB3±iC. fd§^B4 i LT. *± 
Wi**B***il"C*4Dy F eCoft W- Z 5 0 n 
mT^j££4rru£o DyFeCo©aStt, Dy,.„ 

(Fe,. 7 ,Co, ll ),.n"C*l 'JHBKtt 

#j2 o 0°cr^5 o 

[0 0 8 1] ±f£©K*ffl0«3£fiE»B4<0ffl*^b 
®F*3 (o£ 9, R#ttiOB3©Ji*rfiJ) tc*<K 1 0 0 50 



ttPBTO - 1 5 0 4 1 8 
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- 1 2 5 -cgecwasrffirt^roj^fefiB^ioiKi^tf T 

[0 0 8 2 ] SB«B4±tCtt. M15ilt. A 1 N 
[0 08 3] gBH5±tCl2. ^-3-H6it 

[0 0 8 4] ±Ifi<D*lB»fw * ttT©*«rS! 
[0 0 8 5 ] 1 ©*iH©*/-f Fh7^ 

[0 0 8 6] SWSt*«l 2 . Wtfrlti UB 3 , 8B&B4 

Rv&mmsit, i>fnt^^? £-a#:<fctK r^i — x 

HftB 2 RM^ttB 5 <DA 1 Ntt. A 1 b£N 

J:0JBSE3n/c. S*tBL/H3R0ffB»B4». FeC 

fc, gl<«GdFeCoR 
O'D y F e C o©3 tcM^-^' v h ^"C 4 A r ii 

[0 0 8 7 ] FB6te, Xfc'>n-#-&t 

j:9tf'J^u*>T*';u-h *©«*ra«MkssttlJffi* 

[0 0 8 8 ] iieWtt&MTW J*^£JBl>T*f o 

[0 0 8 9 ] ±m<Dm&& bB 3 <bfB@B 4 ©*B3^*> 

mfottfo 10 0 — 125 •ceaosff "Cffiw^rifii** 

[0 0 9 0 ]H7»^B8tt. SIBRtca^-HfeftOfc 

^iM (2 5°C) tot^fj^tt 
WBB«» (Hex ) 3PHfa®£*0C*7-EMKft 

£ 0 ^gPfi5{h^n<D<h#rfc, 0. 5deg?|g<?)i 
sea*** "3 . Sit»<k6c»?f urc^4 c t#t>fr 

[0 0 9 1 ] JSLt3&*. »W1#tt©ltBr*S3&*. iJMC. 
3fet* v v ^*ffll>-C«ltt«ti!l5£*tf ofcliaiSKW 

tf-<DiRfi«i7 8 0nm. 3*»U>X©Hn» ( N. 
A. ) ttO. 5 5tASo 

[0 0 9 2 ] ±ISOTfe^Mx^ X^0$S2 6 . 

5ran0(4!lO7>FW«:. @&& 1 8 0 0 rpm (iSii5 
m/sec ) <DT"C % 0. 7 6 5 y m©fi3<0#— jg»» 



15 

■C, 0. 7 65/*mOfiS«:«S-rS«»Haa» (CO 
»6tt. »3.. 3*Hz ) tU- !f-*SB>ir«C4rfT 

[0 0 93] COBflttf v !f-^9-* 
9tc^-ro «*fcW£U-*-'**~r*»). 0.5m 
7nLT*s9. IKfcU — If— #0 . 5mWOB$0)fi 

[0 0 94] A £&Ltc&m&*ftW<Dytm&7 : 

5 e S£^c7)7feem*f ±lB£[5jO;tf^*<E>gS 
l_b&C* AlN^80nm. D y F e C o £ 2 0 n m. 
AlN^25nm. A 1 N i £ 3 0 n m£ C(DMlcmM 
U A 1 N i±«c±E*tHC*-^-3- HBtRWfc 

[0095] cosesscwfefiBESiT 5 ^ * zommz, *± 

£aS^:^JIi^&T*£> £ D y F e C ollll^ 1 Jlft:tt$> 
^<OHflJ*aWBS«»H-C*aA 1 NT1f> * 

a .X^&CfcW^Dy F eC o^fr^lB^IIte:. M 

[ o o 9 6 ] s9&c*>i>t, m^p(o^.mx^^tix^^> 

[0 0 9 7] 

[0 0 9 8] U*<D%m^T4 X *<D9BEI£*ft«l 
(B) COW&&VTfchZ<D^XOm&^&Z<, 

[0099] **w<a*tt«s s -/ x *<dm£«« 

Afi (A) (Jv W4U-tf-^r7-^±^StCOtl. ft 
SKCM^©fi**±SU. 2 ^2.25mW*lg"ClliS#**; 
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HM<Z>iMn**ft c i c 

#«cm*ft*«:HrtKfl*^aafiWb«:»?f U"C< it 

[oioo] ±ge©M5E3te*«^> F»cc»L-ct#en 

10 [0 10 1] EJfttr? F5:J:D>bS< ITC^/c 

[0102]B10it 8B»tf^ hS3&t*tT£ff£{i 

^n D a g (c/N) *iW£Lfcte***-r^^7r*s. 
ymm.r' <zmmitft<om& t m d < 5 m/seccc o 

•CfeO^T, «»JH*»**iL"Cl3»*1f(r», -e<0C/N 

20 [0103] H*. A ttel,tc^\*tt9IQ>ft1BStLf s 
^^^©»J5EJIS*t?*0, H*u-tf-/<«7-«2.25m 

tt 1 mWtl/fc. 
[0104] IB^tr-^ /im«±©fiC4e» 

AS, 0.6 /imW^^ t^CD^^-r XfXte 

ft«tccc/N*«fiTi/"c< cn», BB»tTv hfig 
30 saatr? h<DS (M^) ^ix, oiooiooisie 
[0105]*tr^7? ^©*WJ»»««r*-r— • -3 

S^^c *^R«:fflCitejfef^^T^^c4(jtt^u-1f 
-<D*«S<t*f«5U>X(DiaPa <*n**i7 8 0nm. 

o. 55) ^t^r, ^9 h4-.7jntttt««ae>. cn=& 

780nm/(2*0.55)/2 = 0.355/im 

^rS^L-C. 0.35Mm -COCyN^tJt^aCC^-oTC^ 

[0 106] —35, *»W<weB«?w**rtt. B« 
t'^ hSg3^3S<&StcoiirC/Nttai!>r6fe© 
<Z>, *^W»«?«6r* 50.355 am «fc0fej®l«a^'^ 
KC*sC»Tfc3 0 d BjSl»C/N^ff 

[0107] ®m*. 7> F, #&~7<DlKfiK. 



(10) 
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[0109] ±sBH«rffi*^6ti/c*^{c]!in 

[o l io] %m^f 4 ^^tc*5i»rtt. Hftcctt, 04 io 
^>Ff±«r*m^ ^>F©«*r*s/ct*j£ 

(wesaa^-f ^^to^p^ F-*&ia, ff*D£0i>- 

[0111] Wttf, IS10089 flttt (ISO <D5.25*#& 20 

ZMftrF* x*tcoi*T3E#fcSM8> *si»TW, 1.6 /i 
(0.765Mm)frC*JT£^P* h-*ma*-26d BHTtfe 

[0 1 12] #IIS6«I"CW:. ccoisioo89 3HSfiOEtt>6 

tltc#&Xt~-l>mMi£teg~3%\ 0.765 AimCDIB&t: 

? h^^T&^P* F-^m£r®J^L>/c<, /c/cL. 
W^^a^^x^O^m^rll*^^^. F^»*tT 

v*1.6 Jim, ^> F*Bi^U-^«^l3IC0.8 (irnt 

&£mJ^<D#5*<C>g1Sl KfcOT. 7>FflS<:lf£L 30 

[0 1 13)01 1 <C*> FS$**f£Ufc£*©a>l5E*S 
PJ^h-^m-C^^c 0*. A£iflUfc««W. *«W 

[0 114] U*(D?ttim-T~< X? (B) "CI*. *PX 
h-^fi^-15dB^Si^l>©CC*fLT, *«W<D 40 

(A) -30d B*gg£±fBlS0 *B 

8m£tf>6*ifc-26d B** TTSttWfcftfc- 
IO 1 15] ^^W4Uci^O^DX 

F-^cconrfc,' RWOlSJR^ttifc. 

[0 1 16] COJ:9ttlS*^f* t>titcm&*s SI 2 
[0 1 l 7]B12lt jfcfl^fwX^SJI-bfeS^fc 
;l^:/§flQPWJ (JAM) rSStiteEBktTv FtffBSS 
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tr-A7©*^#9 FT&9, h3Wv>F«cil 

>Fi51S^y;l/-7'*S«0.8 ix m . F& (5tb- 

-AiSS) 1*1. 73 Jim ( = iT , ;-7 r -f X^S= 1.22*7 
80nm/0.55) . K»t * h Sa»»W©flEe±. 0.335 

[0 1 18] HBfcfct^ ff^*tr-A7©*tCtt7 
./ X*cr>0.35/xm r©C/N#/h3*>-*fc 

ssacf f ^ y ^wuxh-^^frofc 
[0119] — 4cftno««ft7 r a x * -e&txtf. 

jetr-A7<0*«C7ffl<DiB»^^ hWot^ H£«C 
SF^-T £ © teH tf- A 7 <D 4»'MC&ET £— o<£>«& . 

r^^or, 0.335 Mm <fc#»cc/MMei§fcr* ft& 
oT{>, c/N3WB3 0dB*>»6n*. <*^cc. mmrn 

b^v >7frh<ot>v* F-**>#fit«:/|vS < ft*. 
[0120] «_b ^1^:1 0 , ±8B©R#HJ UH 3 

3&5^>F±'Cfe^-^ r ±-CfeXfo&r. S^i^lB^ 
MW^Ci^tt^Cii, 7> F_bfeJ:^^ 
- ^±<DiB»» 4 K««*52» L A:««(C«5l»T t ^ P 
X F-^tt^^SCiCis^lRKJzOKBSti/c. 
[0121] cncc £ 9 . h7!v ^fi**rfij©ia«ffiK 

[0122] ±IBOl%^aS LM 3 (DGdFeCoOfflJS« t Gd 

^t>^o cdFecwic<o*«aK«ifiraitmfc*s%-r» 

[0 1 23] il 3(J V Gd, (FGb .tCOb. ,.),., <D^0C 
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[0124] *ifltflft**£& (25-C) a±tc**a* 

£ c ^ v ^< 0.19<X<0.29CDSH*C*> 

£ e c<Z>KH"C**itf. R*UUI3±ecefM4&flI 

S. c 9 B4fflOl/-H'-^ 

7-3^gfi»S©U-tf-^7-4EIG< 6t^iS< ft-?T 

i, £ * arc. iBffJi 4 ccie»Wf fe*i"cge»t»«m s io 

[0 125] 3C4C % ±IBOCdFeCo^tCfctir, FeiCoO 

[ 0 1 2 6 ] H 1 4 Y**0©*1£\ Tfttofc. Gd, 
V-»S«ft2 0 O'CT?*^. 

[0 1 2 7 ] SI Sit. Ytfil <DW&. 20 
Go,.* CDSttfc^-TBIT**. EIEKC*$C»T. Witf. 
GdfflfiK*«x=o.3 ffi«i&K«#j2 2 0'CT. 

U — fiBW*J4 0 0 CT* 

[0 1 2 8 ] HJhOCi*^ cdHJ5R^HC"C*or 
[0 12 9] B^OS^-EHEft^riri/cC^tt^ 

[0 13 0] C*i6<DjS*#IBLT. C4 (Fet_ T Co, ) 
,_>tC*5WSY<DttS3:. 0.1 <Y<0.5 4>fiHft*ftl>. 
[0 13 1] ±IB©H*fflL/B3CC*5l>T % ffirtSHtftrt* 

P@corBlcc^w^2£g^^^«fr< WT*4. Oft: 
[0 13 2] H±tt«0/cI9. ^^O^Ka-^-f 7 40 

[0 1 33] Cd. Fe,-. 01 4 JCtSTJ: 5tetttt* 
WUT4dO, 0.24<X<O.35COffiHT^SJy±CCffi«iS 

[0 1 3 4 ] Gd, Co,.. \t % m\ 5{C^TJ:5ft«Ftt5: 
Wl/TteO. 0.2(KX<O.35©fiH"CSfflia±CCjSfllffl 

[0 1 3 5 ] S»£«£OTFeeo^£ffll»Tl,»5» 50 
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Tt* (Fe, COi.r 0.20<X<0.30 (C<Dt 

CV* (Fer COi-T )i-*B. 0.24<X<0.33 (C©£#. 
(Fey Co,-* 0.25<X<0.45 (CCD<ht. Ytt 

[0 136] «±©ttf4«cjpit-c. *tT^^T9^* 

<ft-o/c*§£CC, -e(D»fi"C<D®*r-@i£ft^t«C» 

t4t % *»B^a>K^moJi3ottttiUT»iir*s. 

[0137] Kit, KML/ciiO. JHBfii?*-* ***<D 
©HP»«:J:f)»*-Sfe©-c**. ftoT, <^J:9fe?S 

-680rm OjgfiO^ftU— tf-^«ffHffl{tU^I/K: 
£>D. »fi400nm «T<OSHG U -If- fc«*»CCW58*S 

[0138] «±aailHMI«ftO««-BKft». tt 
S«fftt**lTfcO, HWCB. «feWS<ft3<fc> 

6 ft £ C t cc ft 4 . 
[0 1 3 9 ]-±a©H*fflLJg 3 <Dttl4ftCNd.pt, Pr.Pd 
©5 %4>ft < £ fe 1 SS<D7C^£^^JJ0T*C 4T. 

K*^iLl■3<!:o■c»*3tl-2>^l*tt*«^:^^afttor 

[0140] ±E5c*«:«ftlbfcH*UiLB3 t Lt 
B, A»WftCtt % MAtf, Ndo.os CGd 0 .2s (Fe 
o.iiCOo.,i) o.;J «.>sn' Pto.oj (Gd»., s (Fe 
D.n C Oo.ia) 9.74) g.)s> P r o.oj (Gd<>.*6 (Fe 
j.bjCoj.h) ,.m) 0) , i4 Pdj.H (Gd, ( i t (Fe 

D.llCOo.ll) O.m) I.JjWSo 

[0141] iieo^ea^ a 7 >?<Dmz>m vm 3 <ott 

«4Gd,.„ (Fe (ill Co (il .),.i>&Nd 

0 .oj (Gd 0 .u (Feo.^jCoo.is) o.?*] 0.9s ftcKx. 

[0142] mc. ±j£<DK«tuuji3otm(c. 

CDCr f V ( Nb f Wi,Be,Ni(D^^^ft< <t fe 1 ailOS:^^:^ 

wiT^cir, R*ai/»3s<*©w»»tt*^±r 

4o Tftt>^, 7K^>, B««AK:j:iS»HJU»3<0» 

[0 14 3] ±SS7C***fllOfcR*fflL»3iLr 
AMc^CCB. «*tf, Cro.os (Gd o l5 (Fe 
j.8iC Oo.u) o.»s% V 0 .oj (Gdo.i6 (Fe 
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., 2 C O o 


1 8 > 


0 . 7 4 3 0 . 


Nb 0 


0 i 


(Gd. 


(Fe 


. 81 C O o 


1 8 4 


0 . 7 4 D 9 • 


i s t M n 0 . 


0 5 


CGd. 


.. <F e 


.,,C o 0 


1 8 i 


0 . 7 4 3 0 . 


} i % Be, 


0 S 


CGd. 


(F e 


. „ , C O o 


18 * 


0 . 7 4 D 0 . ! 


, s , N i o 


0 s 


CGd, 


(F e 


. 82 C O, 


1 8 J 


0.74 ^ 0 . ! 











0.82 ^ «J 0 . 1 • / 0 . 7 4 0 . 9 i ™ ~* ~ o 

[0144] CCf, K*fflbH3©tt*4K:±Se7c** 



[0146] -^>y'Mt, tf^xomm i ±tcjg?Bssai 

»I2T*^A lN^80nn^/^L/. -eOiiC^fflOJf 
SiltXo., Cd a .» e (Fe <> .8Cbb-2) 0 .72 o. 9 (Omf&COm 
£50nrrt*#SU #CC, gB$M4 <t b~C Dy, . 2 , Fe, . , a Co 
0.^)0.77 &50nrt*StUT, £6CC£#£20nm<DA 1 N 

tc CCt Xia»»7BR-C*0, Nd,Pr,Pt,Pd <D\,*-f 

[0 147] #^*©^lff]*>£»lffiL,fce. 

[0148] JJSl!llFBi***ttl»*>^"C«. 0* «S 

RftJ*-c*«t>**. jfiififi«r/h3 < «ts. — #. Nd.p 

r.Pt.Fti iiN&S 0« ****<tt*. 

[0 15 0] l^^t, ±E©HI»S*tCj:ntf. S 

[0 1 5 1 ] Xo., Gct. a .(Fft..Cob. a ) 0 .,, p . 9 ©fflflS 
■C«, 600nm JaTO»!fi^©0»©A#3W. 0« (P 
t£^}JD) ±-B* (Nd*8SM) >0k ( Pd *s 40 

0. {pr^mm) asH«^*6 ua3 i#hb) . ufc 

£«, £*>K. Pt^mR*aj'L»3©i!Hffltt«:rSiI±3-t* 

[0 1 5 2 ] X, Ckt. 2 .(Feb.aCOa.,)o.7, 1-. ©fflfiJE 
[0153] 50 
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can 



X 


Nd 


Pr 


Pd 


Pt 


a 


0.61 


0.61 


0.26 


0.25 



[ 0 1 5 4 ] m 1 NdliPtcfc 0 b^JttcKUPltKtt 

[0 15 5] PdBSflDtt. K^aiL/^3<OWatt^rSj±$ 

£ffi-C£>£„ PrttNd^l^Ct^SK^taOTk. 

l/fofc. Nd*0fcR*fflL/«3©ilHffltt4loI±S 

[0 15 6] R*ULJ13©t*»K:±Se7c:*«:« 
m Is Itt * ©»«ttO?fc#«»«:«^ *fc«>«:fT fc* 

[0 15 7] SWr«C»3fh*>^©«liS*, 03 2 CC 

[0 15 8] t>^Kl 3. 5 >f>^ii:SO^^-^ 
«*©^7^©«8l±«:jigB»»»Ji2-c**A 1 N 

^rSOnn^^b, *©±CCK*ffl U/l 3 t L,XX„ . , Gd 

0 . x » (Ffio . • COo . 1 ) 0 . 7 1 0 . 9 OM/TS<DK^50nm*ifiO. 

IESUf4 <t L/Tl>/o. 2 3F€o.8 2 Co (> . J .)o.77 ^50nm 
itfflLr. $^>tC20nmCDA 1 NCD^m^5Tn-^^ > 

[0 15 9]CC*C. XW«fiD7C*r*9. Pt,Pd t Nd t P 
r,Ni .Mi.Be.V.Kto.CrOliTtl^-C^^o 

[0160] ±IB^^7 r ^X^O-^>^^ 1 2 0 
°a 2^U3E (SKI 0 0%) ©Sia«CCft{BU. 
^(DC/NMDnmLite^tc. 7 8 0 n mOTt^rffi 

u % 0. 7 e um&mm^v b*mm&Ltcm<Dc 

/Nth©KJmaft*ia3 3CC^f. C/NttB, l7]Wii 
^r0d Bd:Lr v 7*P v h 3 tt"t hfcKiWi Lt. 
R^fflUIB3(C±Id«^***^l*1f>^«:oi>-C 

[0161] mfrh*Mh&fj:£ ^CC. Cr,V,Nb,»^h,Be,N 

1. Pt.Pd^r^ttJU/cii^. WffittJW«J±-r5. Cr^SMJ 

[0163] 
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[^2 ] 



X 


Cr 


V 


Kb 


Mn 


Be 


Ni 


&m 


Ok 


1.40 


1.30 


1.35 


1.38 


1.40 


1.53 


1.44 



[oi 64] m->hwh&te&*>it. N-ifisM*. watt *,.. mmomw#MMfrh&&^tmt?z&M 

^^*^>o [0 166] 
[01 65]«3B. X a*,. i,(Fe,..CQ». >)„,,, *10 [%3] 



X 


Cr 


Kb 


Mn 


Be 


Ni 


V 


a 


0.15 


0.30 


0.32 


0.16 


0.23 


0.42 



rfe^a*o**-c*o, eataiftcjis^^xsw^ st^^fbirssg. mure) 

5Ci*t»» Lfrfcitatt£ffl±S*SC [0 16 9] 
* 0 [H4] 
[ 0 1 6 8 ] 314 te, Xo. os C4i.»,(FQ > ..Cob.»)o.>i *20 



X 


Cr 


Mn 


Be 


Ni 


V 


Nb 


itm 


1 cryst 


440 


400 


450 


400 


400 


500 


400 



[0 17 0] ft*>69!&*>ttJ:9CC. umMZ&gliitU 
[0171] 3I5&*. ±SBC*^^**©-*>?VI'* 



[0172] 
[S5] 



X 


Cr 


Mn 


Ki 


V 


Nb 


Be 


vm. 


Noi9e 


0 


1 


-2 


0 


0 


-2 


0 



[0 17 3] Be,Ni SRjptCjrO y ^ Xl^^T***., 
[0 174] #CC, ±lB^^x^^^<D-9->^U^r 

[0 175] 3I6U:. SStCl 0 0^H«9iEUBB»W 



40 



<DC/Nit£0dB<!: L/c. 
[0176] 
[*63 
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X 


Cr 


V 


Kb 


Mn 


Be 


Ni 




C/N 


-1 


-2 


-2 


-2.5 


-2.5 


-3 







Pt 


Pd 


Pr 


Nd 


tkffl. 




-3 


-3 


-6 


-7 


-4 



[0 177] *CC, *XtfcMCC*sl>Tt;*. K*aiLB3 
<DJgJ?^50nra£O/t#, RffttCtitcRSSftS <>© 
Ttttrc*. HWROEaW^tt, El I©* 9. R#ttJLB 

013 cJDffirtiBf tec 9UK#',h $ < & £ . 

[0 17 8] (J»©aD. R#fflOR3©H«»MtttE 

K*ffiUIB3 0«»«aSt)-3r < R*HJl,B3© 
W^iUtB, 20nm«±^i»r**. W»«C 20 

»50nniJy±T>ib*-itfja< . OJrT^Sifeii®© 

[0 1 7 9 ] Onin. 3 On 

m. 4 0nra, 5 0 n mG&HBSHf* 4 (H 1 ) £ff 

^ -;i/-7^i3 4 ( a ) - ( d > tc-en-en^-r- 

[0180] EMM 4 <Dffl!SWSiat?ffi««^K:ifiCiffl 

(cms $ tin* *fc«>a»r©ia«i 4 (om&ymtn 

ib*|6]«S(E-r5. C<Dtctt>, R*HiUB3**E»B4 

• t^f'J^X •;l/-^"*^-r. 
(S3 4 (a) **J:CMb) ) . EPflffilM*-£o©£ * 

g^tB ob 3 <omiW%±^^m 4 ©&{t £0 t^rft 

CcroI* % E»B4©««#R#HiUB3CCj:9v**3 

fiffds/»<tt5t (HH (c) ) , 7^^»«Q«(c 
Jgft. R*fflLB3©R/IW5 0nmr*£Eiei (d) 40 

rtt, Ea»4©»«3&JR*iaLJB3«:j:Da«i^«: 

[0181] H^fcB L13(DGdFeCo <2>M>S 

eS&rfl{RHK£Xfk3ii'. HEKRWfcgftStffc 

[0 1 8 2]W 4 ASttf*. H3 6JC7^f J:5CC. ft 50 



HI 5 kOer©*7-[pIfeft> £ ftJBJt = 

[oi83]^^ mmms.tm\.*&£. r* 

ffl L/Ji 3 ©■t***J*l>«£'7;* ^ j«i**s^# 1>C 

R#fflOB3©RJia*l 0 p n mfetTOW^ ffl 
fltfflStf 1 0 0-CJ£TF-C«±< 7^?j»BS:l». 
*&»*»*fc*Mctt k ««fflfi# 1 2 5 "CeLh-C** 

o . b < it i 5 o r:i^<milMBUfi&9t 

B 3 <D)g/¥£ 1 0 n mfiLfctC C 
0, »*l/<«2 0nm«±3&id&SI"C4>*. 
[0 184] :XCC. R^ajOB3(DGdFeCo<DfflJ& 

tscitT . *o««i»a«tt***a* ^ r ; -taste 

ra*>%. ttftRKemittiHEJSficUT. 

ftJBit*#«>ft:. IS*tH3 7«C«t. H*©fiStt. 

[0185]ii:^ £/c. 
i^aili3(Dilim^^'77^M^#^Ci 
^*^ 0 R#iHUB3flMWlWl 0 Onm«T<Z>» 
V -fig# 1 0 0*C1^T-C«^< -7^^M« 

^xzwmzwztcMaz. 1 3 

0 e C«±T* $> D> »* 1/ < W 2 0 0 'CJ£U:<& 

ta'i-ttJMBTti. MM:. 
/c&Kte. i^ffiL13©Ili?: 1 OnmELhfctS* 
grt*$>£ C <t 0. £F£ U < « 2 0 n m«l«I 

[0 1 86 ] ±E6C*5C»r«, R»tUL/R3©RJV^l 
0 0 nmfeiT©*&«:^l»TSi?8Lte3&s. R^aSLB3 
^Siil^2 0 0 nmU/c«^fc, SJf 
6ti^ 0 hfrLUfth. R#WUB3*yJ:C«E»R4* 

CQJ^®3:2 0 0ninWT^« : ^b<. 150nmHT# 

ii3 (oM®?ag. * » u -urnts o o -c«T>&*»a 
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[0187] m$mA (Dtfmt. ^ V 

^u/cSSi5H, -fttto* 150-250 •Cfiar^n^H 

a*. ovFeco«, ^©siasasw^tt^st^tw-c* 

[0188] DyFeCokW"CB, TbFeCo, GdTbFe, NdDyFe 
Co, CdDyFeCo, GaTbFeCo^IE^Jf 4 tC^T'<b£., — ffl 
4*tfW*. Tb x (Fe r Co T . v ) ,. x &CteC>T, 
ffiS<Z)YCC*fU 0. 10^X^0. 3 0&WSI/T& 
JrOSrttftKW, Tbo.ts (Fe 

o.nC O0.12) o.d^^p 

[0 1 89] ±MZ<D%W^T4 **<0%?&m4<Dm**: 
Dy 0 . n (Fe,.„Co,. l ,),.»*&Tb,.„ (Fe 
,...Co.. aa ) ... a Kf^r±EiH^IMW«tfT 20 

[0 1 90] TbFeCo tt, *©Sfifi8ftS*14K u 
«3-4xlO s erg/cciWlr^St*D. 

[0191] #**r-tc. ±iBT b F e C o ^riBlf JB 4 

i o r ffl 1 < * * ^> fc # - >i>- m 

3 8 <a)K:^U SnB*UI«ttKu*sftl X 1 0 6 
e r ff/c ct'^^DyF e C o friBfiW 4 £ Itffit^ 
fc*««^ s -r^fC»6#i*:*r-^-^ p *ia3 8 (b) 30 

7 s * ^ ^ oss 1 k» o-cnemm 4 ti/c 

[0 1 9 2 ] DyF eCoriJflWK tt->rc>«© 
frC*t O , TbFeCo ©ft JgttSSL«ftvR*ttK u 
^^Ci^^lTt^o C<Dtc#>. IE§ib*? Mi**H» 

*x 9 ^j&tt&ft 0 , na«^an* s *< ft*. 

[0 193] */c. ±K©SB»»4<D*tf*te, Cr, V, N 
b, Mn, Be, Ni < ^ 1 ffiH©7CjR«r»JWf 

[0 1 9 4 ] jS93R*ft2<DA 1 NOmBtZ. 80nmKl 

[0 19 5] 29!3S«ttJI 2<C>BUStt, flMf 

T*JBl»«««^"t: , »*3**.- t»to*>S#-S»»x> 

(C/N) *r**ft:W**< **-HIS 
ft*;**< 3i*SC£tt#S"C*»K c jgiflR 50 
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ilftlf 2<D]giJ?tt, ffi/7-iifeft^«fe^:#<ttSJ:5 

[0 19 6] COKfftt. jMHBWMI 
2 0Iff${Cj: , 3S{tt^c *^Sfi«l©»-&B. 780n 
m©Bi3eiKfiCC*H/T, ««t* 2.0© A 1 NfcJBCvr 
l>a<D"C* 3IWSS«W12<DA 1 N<DMJI£30- I20n 

*<**. n: »*u<«> anmiMizcDA 1 n© 

BUV». 70- lOOnmT'&r). c©»H"C*titfa*- 
@«ft**«tfft*cctt4. 

[0197] ±E©BM8tt. **# 780nm<OW**«: 
SEfr*<>©T , *r>3t* $ * WAtf8fi*s*»© 400nm<D 

[0198] Etc, a^SI«»ll2©ttfioat^*>SC^ 

2HBR«(*«2©Bl/»«:»3e-rti«m». 
[0199] -Tftto*. #SQfc«K:fcl>T«:. 393Rtt 
«B2<DA 1 N<DJa»f*2 iJRWsonm**^. 160 
nm**ai8K*f*IB2CWtHfit^^^ CQA1N© 
JB9T%P2fr& 2.5CCSEfeote*i^tt, 160 nm/2.5=6 

[0 200] ±E<D»9§fr e>fe*>£«fc MC, 9HM<t 

[ 0 2 0 1 ] A 1 N», X'*v *-*$<DXrtv*-tfX 
-eoffl*?*^*?^**. te^O*a 1.8- 2.iigiW 

[0 20 2] B9iRS«JI2». ±fB©*-J»* 

[0 20 3 ] »±»aSd»^.&ft«ttlUlt2 % ^KWec 
{ bee <£ 9 *oW1±*s* L < *ffc or u ^ 5 . 

[0 204 ] -e©/cg\ *HJS««:*j(r»"CB. is^ffiU 
J13 iSe»»4©?HW%A I Nt«»a«r»©«J*tR 
■?-Cl»*. A 1 NB. *C0«!JEdCCBHR«:ft*&(r^tR 

[0205] mcc. a i Nit mv&M2mktkmm 

AriN,©iB^^*»AOrJSlCttDC (ifiSSimiS) x 
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[02 06] a l Naft<Dmwmm#m2 1 u-a*. jt 

RWJBSt*****^ i N, A 1 S i N. A I T a N . 
S i A 1 ON, T i N, Ti ON, BN. ZnS, T i 
O a , BaTi0 3 . SrTiO, VWlrAS. C 
O^^SiN, A I S i N, AlTiN, TiN, 
BN, ZnSJi, *OliS»«:»**«*-f. BBIttK:* 

[02O7] S iN, AISiN, AITaN, Si A 10 
ION. TiN, T i ON, BN. ZnS, T i O, . 
BaT i Oj 4 S r T i O, IJ, X-rs y >*CCJ: 0 
Bf&ZriZ. A 1 S i N» AlTaN, T i N v T i O 

rj t RF C&fflffl X/***—tcll*XgUHM£tftf:* 
^Ciit^Jt*^. ^. SiN. AlSiN. 
A 1 TaN, BN, SiAl ON©JS#r*te:, 1.8- 
2. K T i N0I^$li, 2-2. 4, ZnS. Ti 
ONOJSJJr^tt, 2-2. 5, TiO, . BaTi 
0 3 . S r T i COlJf^^, 2. 2-2. &V& 20 

[0208] siN, Aisi n«, &&mm&tm&) 

AlTaN. TiN(ifnfnTa, TiA^ntC^ 
Hfttt (?LAtt) KM^fc^MtSl^ ****** 

its if. swssttcc«n/c*saa«r^^^**fse>ti 

6 0 ZnS, SiAl ON, Ti ON«, h# 
£ffi-C*£. T i 0 2 , BaTiOj , SrTiO 30 

[0 2 09] ±!B<D7ft&M7 r * ^<DSW^mft/l 2 <D 
ttf4£:A 1 N*>£S i NtC«:^.r±IBiBI— ©JftfHSB 

[0210] ffigOI 5 OA I N<DJH^te. #^S6WCtt 

5<7)A^<DffiK£LTi*, l -200 nm^Rir*5. 
[02 11] #H$6fflCtfcl>T«, g!#ajLJt3 <hte& 
@4OM^tt!f^-li/cIiil«l00nm"C^0, C©I 40 
JJ«:tc6i*t^7-; 6 AS* 5 ft/cjfcttia £ ^ £ 

£*«cH«"C*titffiOo »fbi*±ffe;fr#ffii»tt*4r* 

[0 2 12] fSS/f 5te, 2WRaa«*H2 <bifc©*0 
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2 &a&u «rjrr"c*4S*woji3 -ie»Ji4K:» 
iR$nr, <jmc£*>*. ccDi^, Bt»muji3 -k» 

UTS. L,fc#->T, ^Wf|2g^/i2 , SHB5 <Df5*,£ 
[0213] C<3DC <btt, *lSf^ X^OSBSSff * 

[ 0 2 1 4 ] A 1 NttC<a«*T?fc»»C. 

[0215] *^^-C«, <£gJI 5 {rSIHKSttJI 2 

AINU, B^OilO, ^&cilftMt£&tS*i/ctt*4 
-C&£<£rC, j:b$5^SC^ilr^)^20nmtCt9^-rSC 

*/c. SSJ15©W*4iUTB, A 1 NHWfc. 

CDtff4<LGTm>6n&, SiN, A 1 S i N, AIT 
aN. SiAlON, T i N, T i ON, BN, Zn 
S, TiO, , BaTiO, , SrTiO, aMffST* 

[o 2 1 6 ] ttc mmmm»M2 tmcnmrn^rt 

[0217] C<D9 5ttK:* SiN. AlSiN. Al 
T a N, TiN, BN, ZnSte, ^(Df&ftWtiSLfktt 

[ 0 2 1 8 ] s« 1 urw, ±fB©^^an 

jJ<U^-^^-h (PC), *i)j?')isz>7 
(PMMA) , 7W7^#'JtU7^> 

(apo) , *>;**u> (ps) , ^y^tfcr^x- 

(PVC) , x^^flDt«l^«ffl-r5Ci^ 
[02 19] *«l«C{b^«^bS*l/c^^*»fflOte 

$nri^<DT-funcc< i^ci, Willi. W^{b1±, fiH 
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[0220]^ iru ur, isa©*^*. "fk^« 
ph l mttizmwsm mmmzmm i, timi* wb io 

[0 2 2 lllSliCPCOTUcil^ HHUSS^ 

gnt l »5Ci4 £#MjS t L T^Cf £ n 

T*fW«, fij6S<bR|ietca«l©*ffltcJBJ5j63ti^. 
[0 2 2 21 ISKC PMM A £f£ffl Lfci§^ tlftlS 

[0 2 2 3] Ifil(CAPO*RfflL/c*^ WfciJJSS 

*»»SBa«i*©fi)BfflBtt**«±-r * c i . &jb*t*s 

[0 2 2 4 ] SfilKPSfcSJSOfciiB^ *IUJJiSSS# 

[022 5] mwndcpvammutcm^. *tausat 40 

[0 2 2 6] 1 iCxtf^>£}£J8 L/eJg£\ ffeCD^ 
[0 2 2 7] tU:©<fc 5KS*g 1 t It. §Sttf4£& 50 
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1 ±(/-c«irr*»^ aTCD**»tt, k 

[0 22 8] mttm : 1 . 44-1. 62 

tWBJr : 1 0 0 n m&TF ( W*T«DES tifctt 
fglSBJf) 

SiH^ : 9 0 %tLh 

: ± 0. 1 mm 
^l/h : 1 OmradfcTF 

9iKtiJna&: lOm/s 1 «T 
&#ft»ai§g: 3in/s ! fcTF 

-pT<Siie»«» (-3*9. «<*ffll/B3£IE»B 
4) oW^OVft-rSCificttD. E»WfiEcc«i 

4 4-1. 6 2©ffiHrtCCltp^SCi*«2* 
[0 2 2 9] SSI *ai/TU— tf-56«:A«3 

*«wtt»*ffl lb 3 0mHxa^fce*-M£« 

[0 23 0] $^c. S«l<3WSja**«fi<tt&i. 

B*^3tCoT*5 9, Se*<D#BO (K*fflLB3 0fe 
[023 1 )«fc, IBHWIftecU— !f-**«*r*/c 

X<Ztc&. l©«SXtt*±0.Umi©«5 
[0 2 3 2] IHRl(C^>3&s#«E-r«£%tr? 
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$ ti 5 c t ccft o , ^ h ©ttffificiE t;Tsyfctt!B* J £ 

a«l<D*JUh*10rnradWT, fc o £ U < 
[0 2 33] ttc. WRlW/t^ v7lC%ILX±: 

Tfb^*<ftO«af4i*t , !5r^T^^ r <Z)««ftft* J 10 

5S± ft *>© <b ft £ £ E«*M*©aflt^36J»tr £ C <h 

CO 2 3 4 ] £/c. S«l«C»*6^i;i61. 0-1. 
6^Dif^t^-A*rtffl©*V Kh7?WSW 20 

^(D?S«»ff^^^ft*>O<i:ft0. ^Fh7^t 
rfpT*#ft<ft6. ^ffeWC^TW:, n&$<D&mt&ft 

[0 2 35] m%Zfttc\s-?-%*itm^T<< *?<D 

L /elf > ^;H^ - ?K^S&W*iL 6 ft £ . 

c 0 2 3 6 ] asRif-tf^a;©*^ a 1 6 tc^«fc 5 

frt, 1. 2 — 1. 8 ixmf v?V. 0. 2 — 0. 6 /u m 
SO^I/-^, A / (8n) fiSOSISr^Stl. 40 

c o 2 3 7 ] cod: ^ft, H»wft*s:«c*»w*a» 

£CC:tel>T» % 0. 5 — 1. 2*imb"?*"C, 0. 1 ^ 

o. 4 umt^coi/^-y'^B^utcm^-vhs rnmzm so 
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b? K^6©^DXh-^«:iJS3nsCift<, e« 

So 

[0 23 8] MCC, 0 1 7CC7ftf J:5tt:, 0. 8-1. 

-^cc^^nscift< % ^-7 r a»i7>Fiii» 

[0 239] *>^U*-?K36r*D»'&«. 0 1 

8K^rrr*fc5K: v 1. 2-1. 6Mmf^r^t») 
*;/;t,t: * h*J(A/(4n)) SffOgES rjgflcS 
*l, U-lfb'-A^te^^l/b'* H©tMi*j£SE-r 

CO J: 9 ft— MWft^a{c*«|B*affir 5 C £ 

ccpj^-c^s. **?8K:*JC>rB, stent: h 

^ 6 cd ? p x h - Z lc<ES£ $ ft & c £ tc cfc 9 . 

0. 5—1. 2 nmt'vf-V. V f^Jlst:? h£Bf&L 

[0 24 0] 5 SI 9tC^TJ:90c. 0. 8- 

1. 6umfc*^7 c -C > h^rff^U, ^ ^ ^ 

h^ffiSttr#a-rSfirE«:tS«<DEiifl^«rt7 

K»3ns*ft<fia»ll***f 9C£*«?Jtfe£ft>3. 12 
[0 24 1 ] $/c. S2 0(c^-rJ:9tC, iS^tf-^ 

t^^fittBifto/cawCCtei^r. BU8yji/-^«:|? 
aTSlB^tr-y h*>6(D^PX h-^3^At < ftS<Li^ 

?Z>m*<, fi»ftiBfiW^«:?7 9Ci3&SoJ«B<fcftS. 
[0 24 2 ] ^^SSPOO^®^^ ^ X */c. 
tcSftlBT S ^ 9 ft« ^ <DiB^H£J8:)fc b* ^ r » 4> 

[0 24 3 ] WAtf, fflKO*tr-A«r«flBUc^^ 
t'-A^OTct'-^^T^^fffflTS^, 02 ICC 

h7 >^±^S-TSJ:9Ccfirg^u. 
T ^> ^ISC07t t* - A T B2»'W*«:» 9 tf-ttKTC ^> 

*<Dtmi:&W Z> C t ft < H^f £C £^pJ 
fiBiftO, FF^^^©tT^^*S<TSCi3WpI 
fig<Lft*rt\ XU, — ^©^7V F F7 y ?<Df&i<c&V)& 
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<©u-tftr-ArEIW£**c±^i6£tt'K 12 

[0 2 44]«±©^rii. OTt^b'^r^' 
©ftftU (N. A. ) #H»wsrfrc&* 

0. 4 — 0. 6*WTS<hU U-1f-3\:<D&fi 
#6 7 Onm-84 0 nm^^ilt, Fh9? 
^©f ? *H(C-^l>T5R»Lr"Clr»£*s. N. A. SrgK: 
*£<0. 6-0. 9 5£*f*C<!:-C, U— !f-#«:Jg 

ft*. 

[0 2 45] 2&B4 8 0 n ro<Z>7;l':*> 

^SHG^f^Jffll//c3 3 5nm-6 0 0 n m<D« 
SOU— 1f*^ffiflBT5Citcj:»), U-1f-:*£JgK: 
'hS **Wtl»t , 4C4KJtO i F 

h 7 ^ b* ? ^acKWiMfctt < -r * c t ffivimt ft 

»ci«ffifl^ES?i£*^t8<5:ft*. 
[0 24 6] a/w(CMLt«, 0. 3—1. 0<D&<£> 

CCC, a(iU>X©^^CW^fti6S. 20 
w Ci U > X CC A S3K5R©fi:fiT? 2/ 3 X U T t >* 
ttW«Roi/e l ©»»cft&^S-c**. 

[0 247] *tC, ^mffc&XOtt&^'T A X ^fc^fflT 

[0 2 4 8 ] 7tSMf^^m^(d:, gft 

zs-ji-m. £>*t>i^ ^ft*#mM7w x^cds: 

5eT ft^CD— gflCC (A/(4n) ) flgCO^ 

^07*'J t*? F^afc^fc&EeSirci**. £/c> 30 

f*x hffi«3»sn^jH(cR^6tiri^ (WAtf. isioos 
9 8ttt£*JK) . 

[0 249]-^ H^/W-Ko^rfc, 4$5E<DH£ 

— £t"*/ca?><E>t#$s#, rtn^o— aK:^ 1 ; f 
^&6^ctf>E^$n-ci>* 0 
[o 2 s o ] ^^mvytws^? << X^C*>l>Tte:, n£ 

[0 2 5 1] BS^7-©SS*S4Ut, «*tf. B 40 
[0 2 5 2 ] ftcc^Kaf*-/ x ^oiHa»3&s*K:— 
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[0 2 5 3 ] *fc. ^C<, S¥»MrJ:0«attW 

/S9-£xX F«JjWcJai>T*fi<tT*C£KJ:«3. n 
4W©E»a*OiftK»W* <fc 0 jEKfcHMp-r * C <?: # 
pHBitt»). ft#ttEHW£#i0tt±tt5. 

[0254] #cc v ^laswcD^fiasi^-/ x wr 

[0 2 5 5] F#r*ftl>»ltStt 

[0 2 5 6]iltt^iaf^^, I S 10089 
a«(IS0©5. 2 5" ##&A^;fc7^X*CC^ 

*- /<-5-f h^-c#fti^c*, -rrtc««*4gB»sti 
to **»«:. wfcct««%E»T*ia^ctt. — s-e© 

[0 2 5 7] L2PLft#6, «ttR«CK*3ti*ttt6 
*KBWi-r**-^-7-f hpJffeft^fcfi^TW Xd> 

*cif<T, *n«fsff<ftt>ic^M-s«**. 

[0 2 5 8] h^rt^l^jKtfc 
©KBTfiSfflSllTOS. 

[0 2 5 9] 2ffl©#9^* KtfflOt, 5tetr 

-C^>*o H£0>R». i'ft6*-*©«?^!7Ftffl^ 
[0 2 60] ^/c. 3ffl©**^9 F*ffll*rE»T* 

5ttf-r**^^ F#JRcce»3tir^«iv« 

CW6^» Ft^^7-{ (•rUC»tll«WjEL<E«3 
tirt^*35p«:flMB) T*„ 

[0 26 1 ] «K©3»^? F*ffli»*ftte») 
tc, i«flW6*^y Kttr-Ax^y ?«-«ffl^r« 

[0 2 6 2 ] cncCckD. K«:E»StiTl^*t»«©JB 

H^r^* 0 

[0 2 6 3] ^stiKWcwtsaa^ ^ccn^*s 
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[0264] swc, mmaR*-'<-7<t FEA#a«c 

[0 2 6 5 ] 4 FfBA#5£4«. it 

BS»'IBJa«*Wc— 5EO^'7 - CD u-lf-iJBjW U ft# 

0, H2 2te£-?L>TW9!T*itf % fiTF©iI9T*S. 
[O 266]022(J, **CCttWMM— 

3*vrc>ftt0 «*l*i)Kl/fc**^^ K 1 1 4. 

9 K 1 1 4t£t$W. feL<i*««W«:iSI6S<ifc»±a 

F 1 2*«*"Cl^S. 
[0267] illMI^ * F 1 2tt#±^7-fy- 1 
2 a iMnZn7x7>/ MW>&ft4ny«:=i-f 

lasti/cfisa-^y f 1 2 b3&>e>»fijfcsn. #±8hb«^ 

* F 1 2ttrif*^>->3> 1 3CcJ:9#^vr-f 1 

4 (rCWtZZ tx. &vm-&l 0 vmm&<D--7£<Dr3m~V 20 

[0 268] COtti^M^ v F 1 2*5 

^ y f i i i 4©iEA««rt©ssR 

CD*S{4SCC^»3-^, v Fl ia> 6 

1 4 0IS^CC2-1 0mW^©U--tf--7l£** 

#1/TK»hu ibar4*+* y-«a* (xizumt>& 

ea^.-^^ f i 2 bcc^^EPflnr^o cn^cto, sttciB 
»sti-c^a««©w*iie*ff4c4tt<. 30 

[0 2 6 9] ft, *H««r». 

FB$cc, SiOfc*, KffOfittAs 

WDfif*>5*Sfc U— If— /*"7— fciBAStiftt*'*? — * 

e» tr hWJ: o **u>«:ft o . m&fm&M&fa 

[0 2 7 0 ] BBIfSCBI*-^— KCteOTte. Aj£ 
sBA*tT*5 4T*»£Ktt. JBa-caWiSWTSififr 
fS***>-5#. * F 1 2 b ©ffiJKA. *ft 3©* 40 

/h 2 fi8» -csb»-c # 5 c 4 ^ n £ . 

[0 27 11 «BI««*a)Rf ^^Kfe^B, IB 
SW4<D*~yHBfi:*l 5 0-2 5 0 'C 4 tt$5 WAS < 
»3iL, E»*tt3*i*>-r<'r*44feK:, fitting 
^f4<D/h3C>ttt4"C*5DvFeCb«:J*fl9"rSC4r. SB» 
IIS©»SKJ:g{a<»S**C4#-Cft. 

F*s:«:#«(caufc«B64 35coT^5. 

[0 2 7 2] *jBH*-'<—5 -f HB»*Si«co 50 
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[0 2 7 3] **R*--'<-9-f FSBA*St4tt> ffiJ^ 

iB^«ift«:-^o®i?^e^Bn^L/. tsfatcjEoru- 

tfw{9~£XRUTEA?&2r&C*S. c*Ucoi> 
r, H2 3«cOLH2 7R:»-5t>-CK?HTti«. HTO 

[0 2 7 4]^2 4Ji. aTfct&wtzyt^m*-^- 

[0 2 7 5] iBAtt* fBARJAH. £epfinUft#*>, « 

4fcJ:9fT5. ftttofe. H2 5«c*-rj:5«:. iBU'* 
^I©U-1f-*#MW43ft*4, tt#fflLJH3RtfBB 
iI4^i^>(C+a y-«STc«- T<»«iS*/cW-?-tiJia 

±4tt*«flET. irm, fiu^ini©u-if-* 

j&*HBI*$ft*4. IBAR4©##** y-*T cl KLb4 

[0 27 6] b/c**r>T, fiU^JHl©U-ir-7WJB 
«£*i£4, R#WtiUR3©S»2>H 1 &*+^3l>© 

-c, GBtkttsBAfiSttH. ©fifteen, 3&*cteip©« 
grgBa»4«:is^3ns. -rftfc^, ^2 3tc^TJ: 
i»fk«:±fijftK:ft&. #tfc. wu^jnou-if 

ffi0»3O»<tOrn]*raB»*«H. tcj:0, fiU^U 

ft*. »9©airBftU^Hl©U- !f-^4|5lGS 
SigT^*#s, R»iBOJI3 4IBMW4©]»S»S3^H 
ft* (sB»»4©^ii<^3n-S) /c^ v *-rsB» 
H4 ©^ffi; U^iHl© U— tf-Tfe^JtBW 3 tifciSET, 
4 ft 0 U L IB 3 CD^{ b©rSj # ^IBflW 4 tcic^ $ 

T^l#4ft*„ -e©ft, R#fflL«3#ffiU^t'lI 
©©U-1f-5t 4 1^1 CiaSaTF^O, S^»»«H V ©r^J 
#CC«£C^ ±f^#4ft*. C©B$. 8BC3W 4 ©»<b©l$] 
*»*©««* H, ^IBAHWH. J:D+7>A#t^© 
T\ IBAB«H. ©|fi3*tc»aet>ftt». 
[0 27 7 ] &*m. U-1f-*©»B*5H2 5©U^ 
;HII ©b— !f-*3&5JKW3*i*4, S*ffiUlB3©fi 
gi3:T« (124) 4ft 0, M^tii 3 ©ttffc#Hrt 
«f k^6SiE88ftCC»ff L . IBfiH 4 Rtf S*U1 US 3 

©WJi4 4>sia«flw*tt*«-r. c©b$ 4 iBii^JtH 

3©BSfk©lQ«iie«JI4 4©ffffiCC(^flBf 
cfc 0 EAR 4 ©Aft 4-gc^*, 
[0 27 8 ]'cncc«fc»), R«BA3n-ci^«*R©rB 
5saa*H4c4<t<. FiBA^s;rm« 

©IBA*f7 , )C4^'Cft* a 

[0 27 9 ]^ SBA«. I^iK«H. ^EPttlUft^ 
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+ 3t i;— jfiTci, T c ,«ifi*fctt^ti£U:ct3QcSattT 

^n^i, ei§U!4<d##** y-^iTc»H±ifts« 

[0 28 1 ] (It. ir-f^IOKU^OU-tf-*^ 

[0 282] ja±©E»*S»C «fcW* 

[0 2 83] ±E#«»?w** (01) tt. — ttCCOC 20 

[0 284] cnCC^LT, 02 9tC^*T<fc^tC, 

J19 - g#^r*J:5«c*»Jii orSil^I^ 

[0285]^ mmmi ocDmMxxwi-z^Tf 30 

»Oi8< t^«tRWi*14Wb«tt«c<fc 0 Ktt 5 * 5 L l> 

[0 286] K-B*-f Bir*-r^4tt^r*«« 
$ ti 2, is»W£»H<cw*tfr* S o 40 

c 0 2 8 7 ] Pis* a J*** mmn&&ni&&tt&>* w 

S3m±E©J:5ft*l^^**©«3. §M£#fS 
-r&WSf-Cc, «TCC!MirSJ:5K:. EllWsWcfert* 

<{£??r£ 0 

[0 2 8 9] ftBM-T 4 X £^©t»«<Z)Ei*lctt k m%U 
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LTlMk«f*19±«:)IU63«rjlB«L. CfttSWL 

Jttf, #±ga»»^* fi 2) icj:Qi»r4SEMiftJi 
9ccEnjjnsnsj:^«:a-3"cc»4. Rmomicuytv- 

©EHWWB9©HSW±#U *©«»©«Ba*«©« 

[0 2 9 0] Wittf . MttCCftCTBfraftfF&XIEir 
< ««ttS) ««AEfllMtfMI 9 KifirJW 

WkHz-&+MHz) r£BIU EflUCi&Sttttff <— tt 
W«:«5 0 0 e-aSOeig) 

EftKflKO. 2nmWTSK^ >«0»6»5 0a 

-fwtoBsnf* 4 ztvit* mfoiomzifi—mic 1. 2 

inii»«T*0i»<-CfcO. 5 *tT- 
A£tt»StfT^K:E£El/ft:»g\ B&S&^BiK*^ 
jSLTL£C>, Eflfc&frilttl*. S£oT, Eli@£sBr- 
/*-*-f h*a<cabfcEflWM*»9*»fflUfc»& 

[0 29 1] enceWGT, W«6Cj£l>T:fctf-A«:X 

tcE»«#» 9 «ci»iwwrBK-fi t . e^$k<* 
»9*»6»imKaflBL-cE«r#&. ^^r, >t®^>r 

[0292] *wfow<o%m^ 4 ^tttm? 4 

[ 0 2 9 3 ] m 1 ©^'JJ->3>tt, ^--^-n- h 
tctm&f* 4 WR1/E««*JB9/*- 

[0 294] bM6*Bl8&Z>C±X\ E 

flWf*B9 0Wk«:J:ait1^<t*W#. SJWfilitt^ 
fliers c^^-cts. cntc/jpAr, ^v-K3-hb 

itu^t*), «sm>wi>, istB^ttocr^n/c^- 
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[0 2 95]35/c. ^**©C r 

FJB6/cWT>Sr*-eT*>jat\. 

[0 2 9 6 ] i2©^'Ji-^3>K, *-^-3-r 
BB±CC^-F=i-HB*«JiR'r&i**c, as i cote 

[0 297] TtfiSmx-f^^ffl^SSl^W^iLT, 

ctihCDttwittfvxictt^* *»«c*6*<. jut 

[0 2 9 8 ] ^^McD^tS^^'Y X^tC*5t^r«, 3c 

[0 29 9] ttc. (^®^^^"CC4ol>r4>, itffiM.'f'i 

fat*™*. HS^B^SCiliM^-CiS. 
[0 3 0 0 ] Ha^'J^-i/aXi, ±§a^i. 3£2 

[030 1] »«i ©«ffl«:=f$. tec9#tt< ^ 

t-^7n*ao«^ic, «5*#±s»si^* f 

12 (02 2) <tOT, *w<-3- rJK6±£»<im 
[0 3 0 2] *mf&<DJ: *> CC, S« 1 «Joaffi*fcWE 

[0 3 0 3] ^leKWcyessa^ * x ^tci$i^-c«. # 

tWat'*^. 50 
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[0304] ^m±Bi i/te, mxa % mn&y < 

[0 3 0 6] ^8*<Dt£ft#6. h 

[0307] ttc ii^o*{ctei^^ 

[0 3 0 8 ] ^4cD^' , Jx-^ 3 >«, 3 — h 

[0 309] -C. ttWKSH^wc- 

7^ F*5S:r»±SBS«^y F 1 2*JBl>fc«te. »± 

s^eam^ * f 1 2 ± ytm^f 1 4*t>t <Dm<Dfflffi&%fa 
[0310] Tfc*>fc, #±32«»^ ? f 1 zixmm 

WI9±fcSfe/im^6SH-/*m©*> 

«JR^* F 1 2*K»BW»Ji9K:ffL,«W*J:5»<* 
a > 1 3CCj:€>J?Ei. X*<D*iS 
BIECCj:«SfiiaE«:j:DIK£Lr»±3ittSl^? F 1 2 

^bini <M9 <t 5icm< #±**/<5 >x u 

[031 1 ] COcfc 5 te&±M®^ 7 Fl 2 £fljv> 

mzzx-cD®. &±mm&^v f i 2 t%m^rj*>? 

t 4CSS ( Contact-Start-Stop) tt&Um? 

S»^«c». r^±^e»^ v F 1 2 i^SMf^ x^i 

F 1 23&SK»3h*Ci*«*i. L^U«C3&S6. 

6±tCffl»«*SW/c<0"C. »±32««^7 Fl 2<b* 

F 1 2©«»fcl»±T**. 
[0312] S.«©CtW. iali«i*^9(D^{t^ 

[0313] S5©AiJx-> 3 >tt t SCKOiaUW 

(*iB9t«R*nw©ffitcaiai»jha o^^nr^a 
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[03 14] mmf)±mici^ mn ( axsin, si 

N, AlTaN, SiO, ZnS, Tia«©a«R«i*tt»*fi6ra'C 

[03 is] saeAitnu. WKaasMfccc^frsaaa 

[03 16] l ©56A»HWtcc©afi|»±«^fet* 10 
rf^7,*v zvwsl i ic*4M*»as tvfc. o flfc&snfc 

[0317] e©#ra«7w**©RDtt, mfson 
fit, iB»»{cffiCi6li&*e-AO*Wc*fur*«i 

[0318] 2S£ 1 h^sfi-r^i*^ 
»F1 1 (H2 2) 3Cp6©U— !f-#tt. «C>/cffi»« 

[0319] MCC. g& 1 7 F 1 1 tea lt± 

oie^&ittB 9 comcc u-if-iczmic?^ < «>{«- £ 

±T$b&*Z<teQ&&Z>£%&^? Kl 10Sfi 30 
**tfc«*«^±«C f B&ttttB 9 <D*Sg# 

XSk0ire*itr>Tfi. s£ii*©£S«<*B9<DfiK#*# 

R«:Sf<!:fto"C<.S^ S^S^IOJSO, IS^CC 

[0 32 0] «/ * *.r**i.K, S8BS 

±«*s<fc 3 c <L CCct 0 Wfc 1 ©flffiffjKifctt 
S. fttiJ**&<&&fcaE>. «»*ftWOB«l©S0* 40 

[032 1 ]^ afitSjtt±©*2©*-^3-hi 

[0322] jg(c, *mj&tcm^xm&<D, ^ 
[0323] «±©2SfcWctt. s« 1 tc tr * 1 . 5 o 
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6am©^-^Ml/c^ 1. 2ym(D^-^ 

[0 3 24 ] CfctfoT, Wxtf, U-tfHRfi#7 8 
0nm<fc0fc!fi^JSiaEfiU-1f-«:flai\ N. A. # 
0. 5 5J:9**&IIHfcU>X8*JBlrVC. «*#fcr- 
A 7 hS«^d <Tn«, 1. 2^m«TOk" 

(Wittf.-0. 8 umOt^) ©^-^JClt 

[0 32 5] ^> K©lB*5j:CXyjl/-^©ecc 

Si. »&±. 'PU<tb±0. 0 5MmOBi*«t 

[0 3 2 6] 7>F©*i ^Jl/-^©»Z)tfc«. 

5> K±-COC/NtyjV-^±-C©C/N*J«t35R»: 

±©Jfcta^C>T\ ^©J:b£ 1 : 1 *6«Tr 

[0 3 2 7] l#©ftfcr-A-CK»W£«:fT ^SBSK^ 
h7^>^-1f-^>FJ:Oh 

[0 32 8] EflOGTtt&LTa. 7>Fi©F7 

[0 3 2 9] 2*«±CWfe^-A«:flBt\ -€-tt-e*i©# 
t'-A^-7> K±tD F 7 v 9 1 7)1-7±<D Yzrvtt 

[0330] *mi<Dm29mm%m39itg~i^xm 

[0 3 3 1 ] -f^^W, S3 9CC^ 

rJ:^CC v S«K 99HIS»JI2. l«^ffiUB3. IB 
»B4, ^-^ # n-hB6*5COWcSB 

[0 33 2 ] tt^Jl 2 0 fC«. A 1 Sffiffl-C 
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[03 3 3 ] E»B 4 ±lCfflm 2 0 *»tf/c<DT. IB 
« cb ^ W b B 3 RtfESB 4 ICORJR 3 *lg^ 

[0 3 35] *HS6«trW* *SeaS©*t»A 1 
M12 0£E»R4±*cJia*l,Tl»£<Z>r, "«*r^^ 

0aoo;*'Q«ttaB2OM. o*oiss^rfii^js*sr 20 

[0 3 36] ttlM2 0<rStf«&. ttTKRW 

[0 3 3 7 ] ftM»2 0#*SC<fcK:J:D, E»<D«g 

K^fflbH3<!:E«W4©*ti'€ t *i©JBOiaS^I: 30 
J: 9 «o ^ *3 <!: LfcM tfctS C <!: t 5. C 

[0 3 3 8] tt««20©tmr»SA I tt. E*WL/ 
13, ge»B4tcfHl>6tt*S±^#£«^IB«fc9 

-5. SPAT. a93R«*B2«CA 1 N«All>&JI&. C 
(DA 1 NIJ. A 1 ^-y^ h«Arsb<kCXl^^xrfi[jett 40 

[0 3 3 9] ffiftB 2 0®«f4tt* A 1 tWtCA u . A 
g, Cu. SUS, Ta, Cr^Dcfc^C, R^tUUJI 
3, E»«4J:0l!fte»^**c»tt»rAtitfJ:(r\ 

[0 3 4 0]Ml(CAu, As. Cu^Sll/cil 
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[0 34 1 ] ftlRRtCSUS. Ta. CrOTUci 

[0 34 2]^ mm 2 0 ©aw*io 

Onm it/c^ ff<r*»i*BdRJ6*»W<40. flO*. 

£>9v 5 — 200nm (DBH^Al). iOtoW. 10— lOOnm 
»»ra*ltf. K»ttlD-100nm gK«< H 

[0 34 3] sfc. esw 4 &MKR 2 o <omicmm» 
aim, sin, AisiN «jg l ^Jfe^rift^L/c«f4^^ffir 

^tCv A1N, SiN, AlSiN , TiN . AlTaN, ZnS, BN 
[0 344] *«M©*3|t3Sfi«*ia4 OtC*rJt»Tgft 

E^sfewos®^^ Ltcmt t m— (owm^mr^ 

[0345] ^^feCT^M^r ^ * §4 05C^ 

•r j: 9 cc, s« i , sqm*M 2 1 K^te us 3 % e 

»B4. 99IR«»B2 1 . S»B2 2, ^-^n- h 

[0346] 3^H«#B 2 1 JCtt, Wittf , A 1 

ft3 0nm3Wiar*8. R» 
B2 2CC« % Wittf, A 1 ^ffifflTt, ^CD0m«. ft 
3 0nm«^^ SBJ3if1I(*B2, R» 

aibBs, e»B4. *-^3-M6tctt, mmmm 

■WtltESI 1 ^JfeWlO^^CD 1 5 n m. EHUt 4 CD^ 
•*1BEJ» 1 JtJS«©*»© 1 5nmtClTfc^ SB 

[0 34 7] o^O. *mfc«©36S8ftf=-/X^«:*j(r» 

g«4*a«Lt. 1 trail SMB 

[0 34 8] Ctitc^^, «#UUB3©SffiT5»*L. 
/cTfei. S«B2 2K:i:>)JS«3nWWBaWB4RtfR 

^ttH/aa^ajK/fcX^^ybr. 

[0 3 4 9 ] *«aEtC*Jlir». x>^>X^^±Cf 

ztcfttaz, mwmnfcm 2 commit. 70-ioonm^ 
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CO 3 5 0] T&*Amm#m2<Dmm*70r*-10Qnni t?tl 

[0351] s^strnwi 2 i ©jg/itt. -r 

S99SSS»JB2 l<DK«Wl5-50nnSK*S3aurt^. 
[0 3 52] */c, aWR«*»2©fflSf*J:04>a?« 
2 l©BB«****<"*"*iB. <fc0x>^>* 

[0 3 5 3] K*USLJ13&a f BBaJB4«. <!:^ 

-2> e t^-o-C. Cft6 2«*^fe-t*fcK«3:. lO-50roie6* 
[0 3 54] SW1220IBWB. *S9Srr£r 

lOOnm tlTStt*<»*l/l>. ffioT. J5E*H 
112 2CCHattRHtt20~100nm £>t&lll"C£><E> a 
[0 3 5 5] KSi» 2 2 A 1 £i2JBL/t 

±1&*imtti:2>Ztmi&$tf *>tiZ>. m&CD&t). Al 
^«Cj:OJR*6tt^^3r*tf >y*1f^». RWJI2 2<DA 

[0 3 5 6] A la^OJSWiiLttt. Au. Pt. 
Co, Ni, Ag, Cu, SUS, Ta. Cr?W5 

tltffiC*. 40 
[0 3 5 7 ] Sit® 2 2 6CAu, Pt. Cu, Co«:ll 

eu^*^ mmt&. watt. »?t*ttec«tiTt*5 

[0 3 5 8] J5S«2 2*CN i *«HH,fc»£. fft£* 
[0 3 5 9 ] SS*H2 2StAs£KJHUfc*§'&. WBKfc 
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[0 36 0]5MB22«:SUS. Ta, Cr£tSfflO 
[0 36 1] **W<D*4 3eSS««rBI4 l*><fct>'4 2«: 

m^-cmitttli. OT<DiI0-c&£ o frfc. 8MB© 

[0 36 2] ^ X * S4 ICC* 

•TJ:^k:. Sfii. i8WR«*B2, 8*tHL»3. iE 

[0363] e^ai on 3 «*±aa»*R^*»6 & 
yHttttr**. cn^oMtt^-fifiSi^-yvKD 

[0 36 4] R*fflLB3liSS"Cttffi|*3«^btt«ttt 
[0 3 6 5] -Ttttoft, H4 20«BBW30fiKWttCC^ 

±oaftrafWHB(caa«c«A«Air»rir>«iijtflB 
[0 36 6] -ecr, *si««©K*fflLa3tt. sa 

[0 3 6 7 ] mm 4 SMBfUI»5ft«*dJKi 

ci (04 2#Rg) 3W+»eciHt^**s*a. »fflsB9r« 
<msLz*iZ-tcw&* i o o KA/n«a©ftfii*r+»-c 

[0 36 8] Wc, ilBCD^a^^^^^^cfcWS*^ 
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IB* - 7 4 Y tc-o^xmit £. 
[0 3 6 9] fctf-AtfJHMSti. EflbWffcft**:* 

«W4 4>Bffc#lSltt. «B»«lf©*IfiJ«:EaJB4©«{t 
^*m<fc5£T5#ffla£^3£. R*ffiUB3£E 
4 4>SJtfr?»» * - > h ©*rSJ «r«a * ck 5 £ T £ 

im&lit>tiz** y-fflfiTciitttttcfei^r. ±e# 

[0 3 70] JKSBa^yX^CCttKWfiC**!©/^- 
a>36tr-A*B8B*-rSC<5:K:J:O k EfiU14©fflK*«* 
';-©gT c ,i£<f (04 2<DT L ) JtMl/c 
IB»»4 CWBfb»#»fC/jNS < ft £*»Xteft < ft 

ft<„ *A*4flpJ©K*fflLJB3oa«:^E»»4 

(DUmJ: T ia (R*fflO 

JI£12SLTto< £, RAfflWB3*»&E»JB4K:»< 
£ft*6^27 iE«»3WB«i 4 frc&#Tf£®l£^£ 

*jt«ofc«^ E»sassi^e»B 4 ccisitf -r»«tt^ 
[037 H wc. jm&?4xztctmm^>n2<D 

&&^:<D** 'J-BKT»£U: (04 2OT,, ) CC±» 30 

E»»4 <D«{btt#»«C/hS < ft£*>Xteft < ft S/c 
56, K*fflU»3©IB{fcffe]», E»ffl£l©:frl5l*|nJ 

[0 37 2] C<Dm£. ±EttRA l MSl4l 1 <D^V-CO 

6EfaM 4 ccMK S*tt**#«S«sjK:8S < ft £«> 40 
t£fll» SSflUI 4 0»fb*fil*. R*fflUB3Jfe6<DSMft 
IS^Ct J: 0 $ ft 5*r°JK filt^Ci # ojffi £ ft 

[0 3 7 3] COct^CCL/T. tb«Wfil»» 1 <O^V - 

<D3fcfc*-A#flB»3ftfcig££-t\ E«J14©»{b*fo] 
££pL£t£*snJfil£ft*. ^£9. 56X381*-^- 5 

l*rt*pJfi6K:ft5. 
[0 3 74] E»3ftfcEflW4CE)SWb*lSl*R*ia'r 
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*#$<cft-?Ti>&ft:M>. R#fflWi3<Di&!g$M&i# 
^x#ffi£ft£o C<Dtc&>. 36tr-ASJ:i5 t>/jN$^* 
'&»#0*©R*tH U» 3 ifiitBBKbttIB £ T * C £ # 

[0 37 5J R*fflUB3©Kfb#filtt. EfiU14£<D 
£ftt££ JC J: 9 . iS^ft UJf 3 £ EflW 4 <D9HS?tt9l 

X. 36^-A(D*^ffl»©*tr-Aaj:f5/hSl*t8HO 
*<08MW4©aWb#lPl*K*lH , rc£^tt£**. 
[0 37 6] ft to, EBW4#**yHBKTc,&«5«: 

!f5c£ttT*ft<fts^ msam*-*-*! 
©Ea*ftrE»s*i3kt»«*«*a-rc £ttoj»tT* 

[0 37 7] fcLtCCtoH-C. R*Uil/«3«, M*S (T 

R o 0 m) cctot^rsB»b^RBrt*rpi4rfiit>riri4ffirt«fb 
«sst*o. iaaLhsic^^Tp.feiioaKTsafb^a 

ffiCcSKft^^fii,irc^Siam«M£ft-5iMS*s 
*0. R*fflUB* <T„,.> CCtoi>T£H«fbil£tt 
*£«#**£ l/fc. b#>l/ft#6, 8*UU«OBS 
H*fflLJi3©K<b©«*«:ttSr*/c*. R 
Affitl3tt, Sffl*ctoCiT^ftffirt«<btt«£ft 
*). «^ULfflK«:toc»rs*ftSiSfiWbtt«£ft^ s ^ 
Bttfti*. 

[0 37 8] Tftfc>% % ^a£R*aL/SKtcto(r»t: % 

R*fflo»3©a{bo«#<z>«a^aftft«. r*ul 

[ 0 3 7 9 ] IXK.* JSEHeSffif a X Z><DM&mto&& 
[0 38 0 ] Al, Gd, Dy. Fe. Co*6tt*5 

1:1X1 0- 6 Torr^T'K^^U/c^, T;l/d p >£S5R 

®K£4f**«AU Al©3r-y?htt:HAtftftt 
4 x 1 O 'TorrCD^XJE, 1 2 n m/m i nO^;S 
^^-jEgKir, A 1 N^>6ft^>8 0 nm<DJ!IHCDj^ 

[0 3 8 1 ] ^CC, US, 1 X 1 0- 6 Torr£-CX£gf^ 
L/c«, 7Jl>=*>*/**SIAU Gd. Fe. CoO^ 
-^9 h«:m^^:«*&0r v 4 x 1 0" 3 Torr©^/^E. 

1 5 n m/m i n©*'*rr ^ilS-CCT, GdFeCo 
*»€>.ftS5 Onm©^/l<DR^tHLB3^3f^L/c. R 

y-iSRT C i«:3 0 O'CT^^/c. GdFeC 
oOfflJSRtt. Gd 0 . l6 (Fe t . ei Co 0 . ia ) 0 . M r$)-9 
/c 0 
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[03 82JXK, G6tcm&l>Xl,>tcnJ]iW±L. 
DyO^y^Mc^^U HflUcbTDyFe 

HUB4-W* SiS-CTMU v^r*0, m&J>Hc2%8 0 
OkA/miC, HB«iBfl[3W»ai/tt^«>©iL. 
•J-jg^T c ^15 0°C(f:L/c B *fc, DyFeCoO 
. ifflJDyo.u (F e..„Co,. 10 ) „ . 7 7 r&ofc. 
[0 3 83]**C, T £S*0ffi^#X*«A- 
U A 1 <DZ->fv K«C«^S:ttJ&br % *'XE4X1 
0' 3 TorrC7>#XEL 1 2nra/m i n©^^7^-M 10 
frCT. A 1 N^e»ft 4 2 0 n m©W©fiM 5 40lS 
btc a R*HJl/Ji3tecfcC«3»»4«:BWt 

[0 3 8 5] CCT 4 gc#ttil*/I3, leHUg 4<D&JP£ 
^tl5 0nmiL/* Sc*£BLJi3;Rc>'ie£i®4 
^l OOnminciaO, MJ?:frft<D^M£J: 20 

[0 3 8 6] ±K©36SBtft'? s -/^^*5HB*f r -f 

2 5 k A/m(oimmn^tm[ytcwsrc. mi<ou- 

lf-n-9-^6niW<!:U, ^2 CD U — tf— /< *7- * 1 0 
mWiUt. 5MHz<E>Si£SrCU-- tf-^?-£^S3 
LTtS^£tf-^c£ «2»«4fC2amHJWTr. 1 

[0 3 8 7li/c ( U-fA'9-^2mWtLt 4 t»?R 30 

[0 3 88]*^ 5MHzrM?ntl^Sei^ 
1 OMHzOHifiBR-CU-lf-^^-^SSLr 

JSJBT\ 0. 5 um<D&20fc&M&*&f8L-rZ>C±& 

[0 3 89]|?c>\ U-tfw*«7-«r2mW£L"C. ti 40 
$gcD^i^:ifo/c<!:C5, IBlfUf 4 *C^/£ 3 ft/dS&ffli 

3<D1 0MHzO36»«fi-9«>**S^UlLH3^6» 
[0 3 90] *a«©»5Htfi«*ia4 3 &Cg-3l>T|& 

Bom micom m^ucmtt m— <omm % w-r 5 sts 

fleet*. (sj-co£Hf£ttl2U toK^***?-*. 50 
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[0 3 9 1 ] *IB*«©*Bai5 ? -/^^B. H4 3CC^ 
T«fc5«:. S«K £QBR«i*JI2. K*tHlsft3. S 

->K-n- Hi6*«C©J««:«J13tifc«flE«:Wl/r^ 

2 9*atffc«0»cttoTl>£. 
[0 39 2 ] jtKH*-^-^ -f bRCffl^tt. IHBfll 
43B»6f(iEW«:Lrt7ton43W, ffirtfi&{tlS*>6fc5 
+IM2 9£KW4C<LCC<fcO, R^fflOW 3 ilB&JI 

[0 39 3 ] *IH«2 9tt, WII2 9CD*^'j-*ag 

P3S 2 9 ^ -fifi«±6Ctt £ £ , fi^ULIR 

htWBTSfciWCtt, *HJ12 9 
<D* * U -fifl»*i2«IB 4 tr>* a. »; ^T CI <Ll5]fI 
Tttfr^ 1 50-250'Ci:*4Ci^L 

[0 394] 4>HIJI2 9tett % ^#WtCB«it« % Dy 
FeCo^6<cSffirt8WbJR)WffiflJ3tiS. DyFeC 
o^t(J, TbFeCo, GdTbFe, NdDyF 

Nb, Mn, Be, N i ©rt, *J>fc< £fc 1 8ffl©7HR 

TjfcJeSft**** l-5 0nm^rW. *W»2 
9«. R#WL»3*$J:tfiS§§W4£i«c, B— X/<? 

[0395] WSBUJfiWiB— OX>***-iarc> D 
y F e C o *>6ft £*P.SJf 2 9 £tttt fcXttft?* * X * 

*Pfl«2 9©** u-aKtt. eflW4£nt;i 5 

0'CiL/c. 

[0 39 6] COTfefiSM-r ^^t*««f^^lBI 

/c 0 /c/a t *ISteffKc*j^r« % *W» 9 3&sR*a L 
S3 £IB»»4£<DS!Jfttt^«:*lJiaib, 35Jfe«^*«SS 

[0 397 ] *ft?8©»6|lt6ffll*ia4 4&l>LBI4 6 

[0398] ^nmm^w&T* 144^ 
ttttR^6tcs4>nm3o. eiM4. mm 5. 
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[0 3 9 9] 151^8$. IBBffi»^e>tt5*BIJB3 OjW? 

*»ttJ«3&>63tca*H»3 0«rf8:W, £&*£<££»?f&L 

[04 00] *RB« 30i Lt tJ. fttWJtCWS! A tf . 

till 4 <L R#tti UB 3 ©£8«£-&#tt0>ft I > J: 5 «C*fli 10 
StiTC^or. A 1 N#8a§W4£K#aJUi3©IB 

£9/i< <co«sr*t. k»b 4 lr^hbob 

Pf8B3 0CDJ^J1«5 0 nmaWlSr**. 

c o 4 o i ] *mmm<Dytm^7 = < jh*wk: 

Sffil t*. 6 rim, rt^l 5 ran, 2 mm 

igifti/Toftt** 5 . jfebr-A*rtffloDfliatto^ 

^Kh^f W Vvf&l. 6 Mm, JOl*-:/ (H 20 
30 09$I#0. 8 Mm. ^> K O*l**0. 8 m 

<D*I**1 : l«cft*J:5fcJgJ5SS#VT:i>S. 
CO 40 2] Iffil©^ K h7 7^aWBfiK3tiTC^ 
{MQffiCC, 39i8i«f*B2<!:0T % AlN*J«S80n 

[04O3] mwmW*M2±lC. R#fcBLB3 iL 

f ±gg^ii^ii^^^G d F e C o ^, if 
$5 0nmT«?ntt^. G d F e C o ©SlJSSW. 
Gd,. H (Fe,.„Coj.ii) 3. D 30 

-SgM3 0 0°C-C*^c 

[0404] ±IB©R*ffl I13i SSflW 4 
itlCjzKl, R#fflOB3©«fb<D#fS|tt> Sjar«ti« 
ffirt (o*D, R*ttIL/Ji30JI*Ifi|) CC*0. 100 

[0 40 5]R*fflll3±{C 4 WII3 0itT. A 
1 NdW3 5nm-C^?*l"CC^ 0 
[0 4 0 6 ] *HM3 0±CC, SBfti4iLt. 
J8*I64»R"C*5DyFeCo*s. Jl^Onm 40 
rj^fiSSnriiS. DyFeCo©ilStt, Dy 
<F e..,.Co B .„) ..„-C*0. ^<D*^ 

[040 7] BSHW4±«:'«, «SW5iUr. A 1 N 

[0 4 0 8 ] ffi3M5±«:tt, *-'*-=i-^B6<fcL 

[04 o 9 ] ccwtsasr << x^j. frie* i HJ6«"C 
ji&#j<*: cx^u/cTtjamr^ * t<Dm&iti vm 3 £ib 50 
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ffW4©rBlCCH3H)i3 04RWfc<><0-C*D, fiulBJfn 

[04 1 0] A 1 NWyKD*IB)B3 0©tt»iLrtt. 
S i N. AlSiN, AITaN, S i A 1 ON. T i 
N, T i ON, BN, ZnS, T i O, . BaTi 

o 3 . srTio, w<Dw$nmm%&m~czz>. 

[0 4 1 1] ttc. A 1 . Si. Ta. Ti, Cu, A 
[04 12] iiECD^iaa^-f X^O^mjx— > 3 ><t 

or. B4 5ccsvr«fc5fc, itW^mf*J12. 
R*HJCB3* #l«ttR*e>ftS*IBB3 0. IB&B 

4, tt&B2o« ^--^-=1- hHe^comtcsss 
ibsi i *fifeW)-ci^ai u /cii o -c * * „ 

[04 13] ±IBCD^®mf r ^X^(Dfife(D^^;x— > 3 
>ilt, m4 6&c^-r£*^c, 29JR«ttB 

84. ^22^1*12 1, J5JHB22, *w<-=i 

- hB6#c©jBecsB3ftfc#»*?w x^#£>£., 

2/S*HB2 2£t£tt/cfcC7)-C&'K »2a«9SlM2 
l*sJ:tfS8tB22K:oi>-Ctt. 8MB* 1 geKWrKiS 

[04i4] ±^©^ i ^m^mmm-ci*. ymmnm 

KftWElflDftfoOCC. nj 
>f U7 £ u- b^e>ft^r— ^-^^rfflt^ti^J: 

[0415] r#« i cc«i8ec»rt?r s^aoif* ^ * * 

rH«8B^^t^«ttftfflrt«<t*svr-*. ?ag± 
»tc(*LiSH»aa^tt*j«aftftia»ibtc»tfr4R 

*H1LB3£. R*(HU|3±ecjft&34'i. tWR«rjl£» 

asEa-rss2»B4£*wb-c*$o, ±ber*hiub3 

^GdF eCo-C*^tS^"C*^ e 
[04 16] Uc^ot, «£*J:»)/h3-(r«etr^ KO 
ffi«f ^c<h*5pjfig(cft0, lBf^S^u<rS]±T 
-S 0 GdFeCo*Rfflf4Ci«:J:5. ®W 

«/jvs < ft sfcA, J: oiBffiff ftsaa«T^ c i^ojfig 

[0417] IS*3S 2 <D»9!K:»«?r ^Tfe^r * X * 
ti. ±K©ie»W4#Dy F eC or*54n\ ±IBCD 
ffi««»CC»P^, EB»4©*f»il/t l DyFeCo 
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[04 is] tnim 3 omwitftfc? zytrnMr 

tt ±1HCDSS 1 £ ic^ffl Oil 3 <t <DfHfc89iR«WB 
2 3WBJ#3*rCte9* ±s283»)B4±«cffiSJB5^aE 
2 tlX *J «3 . aSIBSSSWB 2 £ fctififfiR 5 t&pU < i 
fcC»-r*l*»— #«A 1 N-C*«-C*i. L/c#o 

:o4 19] mm 4 s^ra*^ a * * io 

It S«l±«l^flE3ti/cai8 
R«M2£ 1 »9JRWtt»2±Ky&S3ti, M^-Cffi 

»-rSIB»»4<!:. IB»H4±CC^fiRSti/c«aiJB5 i 

[0 4 203 m*TMS<D&WlCtt!fcTZ>ftm&7 : <X9 20 
tt ±E©BBR*S*ttt>a?BB**l**«tt, SiN v 
Al S iN, AlTaN, TiN, BN k ZnS^f 

n^r*s©r, a*3B4©js»*ccfli^ fc fiJWSjHttfc 
[0421] 6 zytm&r j*? 

fit a*tt©*S21E'U, g«l±^/£$4a/dgPJ 
SSaSf*JB2«L. »9JR««B2J:K:»aa34v ^^"C® 

&< <ht>ci"rn*>— #it mm*^itj£wmmfcm$fr 

[0422] §1*^17 <omifcttfcirz>yim&T 4*2 
it ±ga©sw**t*»w»»«***tt. s i n. a i 

•Si N, AlTaN, T i N, BN, SiAlON. T 
[0423] 8 ©*WtC»j£-r &7fr&f\r ^ X £ 40 

it s*14©*s»«i t % m&i±iatm2titcmw 

a-T -5SBSB4 SBIlW4±K»J«3ft/dSSJ15 <t 
£WOT4d9, ±BB»WR«#»2*fc«{RSJ15©4> 
ft< itorti*-#B. JB«**«2. 2«±"C*S» 

«T>*£. 50 
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[ o 4 2 4 ] n 9 <mwtttt&? z>%m^T 

It JJB©B»r*W2. 2filhr**aWi«(ttH4 
It TiN. ZnS, T i ON, TiO, , BaTiO 

3 , s r t i o 3 ©c»-r*i^"c*4©r. ±e©ffffl» 
wean*. gn«iMf ^ x * 

[0425] tff^Ef l 0©*Wfc»lfrr5#W9t'7 r 4 * 
**t isBOGdF eCo3^6ttSS*HiUJB3tC. N 
cL Pr, Pt, P d O^CO^tt < 'i 4C»rti^-i» 

Milt U — !f- ffl l/fc i # <DW£fi#*« 
*ft<ttft. 

[0426] m>m 1 1 ©*w«c#e-r astasia h * 

*fct ±tfi©GdF eCo^^^ffllI3 *fctt 
JisBSBSM 4 ©5l>tt < i. fel^r ftfr-^C, C r , N 
i. Mn, Be, V, N b©4>©2i>tt < <!: *> 

[042 7] »«fll 2<om*Kttfc?Zitm^<r4?s 
8*IBLB3i. R#ltiWB3±teJ&0SS*i, 

msvsBmr s sb»h 4<b^wur4s»), ±ibib^h 4 ^ 
[0428] m^m 1 3 ©«BH«:»i6-r zytw^r a X 

astt^^itsu. i«i±«:M3n, s 

R*fflL»3<t.-R*fflL/R3±6CJBiSSn. W««r* 
ffi«IB»r-&BBIiW4i«:WL/"C*>0, ±IBl%^Ui'L^ 

3 it u «tt* w-r **±3Ra»*R* «H6*^ 

[042 9] 1 4 ©Anic^lE-r «%ttMf = X 

mMIBl^^ ^> IBiiH 4i^l"Cfc^ ±IBK^ iB L ■ 

3 it 7 * y Htt**rs*±»Wfti*PBji^ 

3 0 # Ctl±«:3ttSJ:^ccfflfiS;3&<RSSti. ffifi^ 
1 0nma±(CRS3ntl^©-c; WlBKSBSSti/c 

w « «:R^ Brt-nw>w*fli^wi»#rti±'r ^> - 

[043 0] 18*^ 1 5^(cmt^*®af^ 
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5fl»K»T5EiiW4<t*«UT*J9. ±E©8«1<D 
R#ffiUB3fffl©ffitctt, ;&^-A£|grtT£fc#CD^ 

6 nr o , 9>i - 7<o y ;b - ^rao 
-C. ^l/-^±OI£®H4fcJ:a c '7> K±<DES§Jf 4K: 

Eta 3 *imh uzm&tti? igvm&fm&nftm c £ ft 

[043 1] ftJ&S 1 6 (DmRfcttfctZJtW&T a X 
JisB©^-^±©ia«»4*jJ:i^-7>K±©E 

*. 

[0432] 1 7®XH£tt£?«:*fiM7*4 * 

9fTT«R^tULJI3£. R*fflUB3J:ftc»j5SSft. 
t»ffl*^S5asaS"i"&S2«iH4 i*WL/T4a0. ±ER 
*tBUB3W:. •±RB**R«A*&&o-Cbr>. * 

[0433] i&sm 1 s^^wtc^Ho-r^TfefflESix^ ^ 
fUl3^e>ft**iiWB*«RW6ti"cc>*©'c, ±E©f¥js 30 

aSStcSPiU R»ti)LJ|3^eflUI40ftlM6^«IM 

J: VI BttR 4 ffl©«tt©»FMfiH*«»*. * . 
[0434] m>m 1 9®A«(Cft«ie»H££&K. 

£R^ffiLJI3<!:, R#IHLR3±lC»Jflt3*l. tS?S& 
3fc»»s2»T&B2»«4££WOTfc9. ±ER*fcBL 

»3fi*. »±ajW*«i^»>&tt-»r*$o, -eojfm 40 

fiS^Sfii** y-fflKOR8ccfti>J:9K:iB£3*i. 

*£ttiB(/. *«©E»lf£*tT 5E«Bflt*ttT*^ 
S5*ffll/IB3 4Kftr^S«»*EpjSnLr3i3c*S6. 

ESM-^tcjEcritttWffit^ 1 ©u-tr-'^-ttt 

3fc* AS*#"f S C <?: cc <t fJ EflW 4 ©8M k<Dft g £ £ 
■£Tie»*frl». * 1 ©l/-tf-^9-J: 0 4>3 
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R*ffiOH3©U--5f-^#^ hSJ:D/h$l»««t&S 
B«fbtt«tt:*tf3'l*> ^o, R#fflU13©g|IBMb 
Hi i ft o fc««©BW«P«f t*E«» 4 <D&J&^ ffitt 
*c»H$!£ft*lfiIK:»i, R^fflLJf 3<DSttSS{ktt 
■ <t ft o <fc 0 tf$E<DI?££*T 5 «WfC * £ . 
[0 43 5] Lfc#oT\ ft#3Sl 7©«WK:»J£-J-S 

[043 6] R^92 OOWPUCWerSjtWR^-r * 

OTTSRJMHUI3&. R*Ul/«3±ec»aSti\ 
t»a*36»aE»-r*sBS»4i*WLT*j0. _ler" 
^fflLB3<hE®J14<Dracc«, #fitt14R*>6«cS*BI 

[0437] «*B2 1 Oj^Ktt&EiHf 

»ffTSR*HibJB3 R*ffiLJ13±tc»ja$n, 
W««:%BBAIBMr&BflUi4&<:*Or«$9. ±E<D 
S*l©R*ttJLJB3M©ffitC«, #tr-A*3R|*rrS 

e>ntfc o , 9k~-9<owfi9)\r 
- zrm<o 5 > ¥ tots cc ««« u< fr£J:5 ccs^ 3 tir 

±E©^l/-^±CDE«ll4*5j:a f ^> F±©E»»4 
«r«aosBSW*CC Sl^OT, EOffitt^ 2 tt (C ft S 

[043 8] 

SiBTHrtKfiW*tt3&*«ftftffirt«{t*«r— 

glTt^lc^tli, R^ai/JHitcJBffiSti. Wffi 
ft36BaaE»-4-aE»»i«:WL/r*JO. ±ER^tBL 

±-T^o 0^t>, GdFeCoStXffl-raciCCJrO, 
fflrt»fb^6Sfltt»ft^. »b*l«ia»**)ltJc4J«{C»fT 
■r-5R*aL»*H3Br*S. cntcJ:5). ff^ttOMI 
< ft£/ctf>, J: 0 jRKftftEtt^ff 5 C i^pj 
•Bft*BBt«S»«#*a«'r* * i l>5»***TS. 
[043 9] OMnscff&XttAenWttM:. 
«±CDJ:^CC. »3c311©saik»^DyFeCor«>5 
CO-C. »*JB1 O^CCJJD^. EiiSCDt5*?4iL*C. D 
y F e C o fcSUBT ^ C i CC <fc D . RiBDBA9l«A«s^ 
3<ft^>o cn(Cck0. EM»©»«W8»*^S<'r5 
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c t ifi -v 1 5 £ c o n& 4 #-r s . 

[04 4 0] ^^S3©^W{C^S3fefia^ieSW«<*«. 
JW±© J: 5 CC. g»#JS 1 * fcW 2 ©t,>-rftrt>©7fceSis2 
-or. Sf*£^#fcHU/l£©fifl5Cj§B^mf*: 

tP-JjiSA 1 NfS>50t, S&JCTl S/c«2©^tC 

?cixmmm<D'p%:< £ &i>-r ft*>— :fr£A i mcvtc<D io 
[0441] m^m4<m^icmi>jmMmmmt. 

eLfc<D«fc5fc. jg:fte©*> &*<*£. Si*±K:jf5J£;*ft 
ft*>— iS5S£#£&t>3B;ji$m^f4a>£&.z > © 

[0442] ssjjsbs (Dmi^mzimsMMmmt. 

fcK*. S i N, A I S i N, A 1 TaN. TiN. B 

n. Zn s©i>-rft*>-c*s©-e. 4 ©$&*«: Jin 

[0443] ss*^6 co&yuc&zftWMsmmmt. 30 
jy±©jr-5tc. jg#i*©a &«<*£. mw±itcmmsti 

HJL®£. SE^ffiLlg±K:»l£;Sft. tffB^r^iSmiESli 
-fSiafiHf £. f&iUl±K^!£;*ftfc&gJf ££W0T 

*>•»). .tissBjgi^i*®* /cttstsi ©4>& < £ <>t->-r 

•5. 40 

[0444] m*mi <mwK%zftw$s.mmmz. 

fcLL<D J: 5 tc, Ift#JI 6 ©^£^trjgBjjgt^#fcH4 
«. S i N. A 1 S i N. A 1 Ta N. TiN. BN. 
S i A 1 ON, T i ON©C>-fft2p-C*6©-C. ff3j?JI 

6 ©xjjintcjrax. swmffitttcfi*i/c^»mfe«k*i(t«: 
[0445] mxma ®&wic&z>ftmmi5§mm*> 
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*>6ttS©-C. ®ft:fc3fc^iei5llg#*ffi«r£.&£l,> 

[0446] n3m9<D¥twtcmz>itMM.mm!&mt. 

jy±©<t^CC. f##Bi8©jaifrS#2. 2«±-C*S^ 
BS^f*#t4tJ. TiN. ZnS. T i ON, Ti 
O, . BaTiO, . SrTiO, ©l>-rft#>-C&&© 
-C. f*^8©^(cm, ftft/c:fcfi8Miai§*8f**:» 

[0447] sn*m 1 0 ©^Bj(c^^3Kiamga0i^ 

«. J£Lh©J:5CC. lf3}OIl©GdFeCo 
^mbd«:. Nd. Pr. P t . P d ©#©4>ft < £ 

t^-rti*>-aa©7c^*«tti3nTi^©r. sisaii 
[0448] 1 1 (Dftwimztm^mmt* 

te. JW±©J:5tC. ^KDGdFeCoHftSI 

IC. Cr, Ni, Mn, Be, V. Nb©WH<i 

1 flWBWHCJBI*.. fiR8fi«tt*J[6l±r^£ tosomfcit 

[0449] ft5ja® 1 2 ©l^{c&S:fc®3lie»<«<* 
«, JW±©J;^«c. M7fett©* -&»*£. S*±cc0ex 
$ ft . giar-E^GKm^ttAiSii^swis^ t^t- 

^f-T5^aJLJl£ > sX*tBLB±(cffJfi£3ft. ff^ 
£#IKm!ei*TSiefaH£*WL-Tfc9. ±S2IEI*@*i 
TbFeCoTMCT, ^*J1 1 ©SffcSltCfln*. Sit 
fia»^lfiJ*^*<^6„ Cfttcj;i3. s^M-^aa© 

m ^m»?mm^ mm-c # -5 £ t ^ a**ft4 . 

[0450] flMBR 1 3 ©^Bfltc^^^^lBii^ 
ti. tLh©«fc^(c. S3«4©*-5.«<*£. «<*±tc^® 
$ft. ^igrErt®mS^tt^gfi^Ml*3^b«:7ST- 

^*^ie»-r€>ie^)i£*wurfco. ±fe^asu 
Bit. >m&%m?2>%£mm®£m}mM££fr 

e^co-cfc'j. -&©?i(tigg*U 25-Cti±(Cii^J:^ 

ft-ri^©r, ;c»KiB»$nfctiiffi^K«H)rRKo?i 

[045 1 ] if 3fc3H 1 4 ©^Bfl{c^S7fe^mi2i*^<* 
«. «±OJ:^«:. S3fett©*-5.S<*£. S<*±&CJfcfS 
§ft. gS-CffirtlS$vS^14*5@{a^Mrt^b?r^T- 
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1 0 nra«±icR5£SivCt>*©-C % iSSglB&Sn/c 
ft $g£if ^ffif^B4fl^ D Dl30^±t £ £l> 

[04 52] nim 1 5©«H«:«4*«5«Mktt# 
*?fr*K*HJl/Jii. ■»IUbJI±<c»j|ESti. (MR 

«MH«r*r*. 20 

[0453] i 6®«nec««x»sueit«« 

# 2 figCcft 6 i l>5 £o 

[0454] M#fl i 7©«^cc#s*aasMk«# 
-T— BflUi*fc#c«B8BMW*tt*«ttftSiB8B 30 

[045 5] »*3S 1 80ft«tCffiS^ftsB£H8{* 

bak tt, ffirtssf tR3&> 6 ft i *ibjb*«»w e> nr i > 5 <o 

[04 5 6] 1 9©»9JiC{SaBB»S£#ffitt. 
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©a«iaK^Sia<t * ^ y H&tt©iHKcft t> j: ^> kike 

i^SWfJ: 9 < ft* J: 5 (cR£3ftTl>Sj«8Sl 

ftofcffi«i:91fi*OB^4?f ^©r, 18*31 1 7<D# 
[0457] M^3R2 0©«q«CC^*^lS^ieg««it 

<btt««c*ffr*S*a5L/Jli. -^HiUiiKlM? 
R*tti LI <h SBflWONtctt. #ttt»^ 6 ft * 4>IM 

[0458] «*S2 1 <D*?8tCi6*«Wl^ffi«. 

ti, Siarfflrt8BffllR*tt3&s«fl[ftHrtWt*^-r— 
ai«±»ccffi>aittsB^*fb^MftM«fbfc 

-^±©«etwB*j:»7> F±oeHn«mRa>EWPf 

£CC/Bl>SQt\ ^JU-^±©iB®Jl'feJ:CX^> F±0 
Ea»*1t«OIB»B*«:fflc»4C[>r. E»«S^2ig 

[HffiOIB^ftSttM] 

[01 ] l ^M^f^OT^O, #58^ 

[0 2] Hl^BSSl-T-f x^OR^HiLWOKSlfttt 

»««.«©» war* 6. 

[03] H2©Sa* i 6fiftT,tc*ji»T. R^tBbHtc 
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muz ft £ 9[mwn\mn t mx-mift t com& 

ttcwnu s ft &9\mmim t m * t 

[as ] H2©jaaT a 3&>%jaKT 3 tci5i>r % ©a* at, 

[0 7 ] Bl<Wfc^^X*©8#ffl0Jl©S«"C<D 
[0 8 3 g 1 OMSf -/^^©S^HiOlO 1 2 O'C 

tros* - Heft <r> WfflEnanK»ttfiFtt*^*J o /cgm 

[0 i o 3 0 1 vytmss? 4 zwH&m^&mac/u) 20 
&e«kf? hg£ic*i u^n? n/c^7rw. 
[01 1] 01 ^rast?./ 

[01 2 ] 01 (Djtmm.T 4 x &<Dito&&7jfi?mmm-c 
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CLAIMS 



[Claim(s)] 

[Claim 1] The magneto-optic-recording medium which has the read-out layer in which a perpendicular magnetic 
anisotropy shifts to dominance perpendicular magnetization in connection with a temperature rise, and the record layer 
which is formed on a read-out layer and carries out the magneto-optic recording of the information, and is characterized 
by the above-mentioned read-out layer being GdFeCo while it is formed on a base with translucency, and a base and the 
magnetic anisotropy within a field shows the dominance magnetization within a field at a room temperature. 
[Claim 2] The magneto-optic-recording medium according to claim 1 characterized by the above-mentioned record 
layer being DyFeCo. 

[Claim 3] It is a magneto-optic-recording medium given in either of claims 1 or 2 which it reads with the above- 
mentioned base, the transparence dielectric layer is formed between layers, and the protective layer is formed on the 
above-mentioned record layer, and are characterized by either at least being [ of a transparence dielectric layer or a 
protective layer ] A1N. 

[Claim 4] A base with translucency, the transparence dielectric layer formed on the base, and the read-out layer in which 
a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a temperature 
rise while it is formed on a transparence dielectric layer and the magnetic anisotropy within a field shows the dominance 
magnetization within a field at a room temperature, It is the magneto-optic-recording medium which is formed on a 
read-out layer, has the record layer which carries out the magneto-optic recording of the information, and the protective 
layer formed on the record layer, and is characterized by consisting of transparence dielectric materials of the above- 
mentioned transparence dielectric layer or a protective layer with which either at least does not contain oxygen. 
[Claim 5] The transparence dielectric materials which do not contain the above-mentioned oxygen are magneto-optic- 
recording media according to claim 4 characterized by being SiN, AlSiN, AlTaN, or TiN, BN and ZnS. 
[Claim 6] A base with translucency, the transparence dielectric layer formed on the base, and the read-out layer in which 
a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a temperature 
rise while it is formed on a transparence dielectric layer and the magnetic anisotropy within a field shows the dominance 
magnetization within a field at a room temperature, It is the magneto-optic-recording medium which is formed on a 
read-out layer, has the record layer which carries out the magneto-optic recording of the information, and the protective 
layer formed on the record layer, and is characterized by consisting of transparence dielectric materials of the above- 
mentioned transparence dielectric layer or a protective layer with which either at least contains nitrogen. 
[Claim 7] The transparence dielectric materials containing the above-mentioned nitrogen are magneto-optic-recording 
media according to claim 6 characterized by being SiN, AlSiN, AlTaN, TiN and BN, SiAlON, or TiON. 
[Claim 8] A base with translucency, the transparence dielectric layer formed on the base, and the read-out layer in which 
a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a temperature 
rise while it is formed on a transparence dielectric layer and the magnetic anisotropy within a field shows the dominance 
magnetization within a field at a room temperature, Either is a magneto-optic-recording medium which is formed on a 
read-out layer, has the record layer which carries out the magneto-optic recording of the information, and the protective 
layer formed on the record layer, and is characterized by consisting of transparence dielectric materials of the above- 
mentioned transparence dielectric layer or a protective layer whose refractive index is 2.2 or more at least. 
[Claim 9] The transparence dielectric materials whose above-mentioned refractive index is 2.2 or more are TiN, ZnS, 
TiON, Ti02, BaTi03, and SrTi03. Magneto-optic-recording medium according to claim 8 characterized by being 
either. 

[Claim 10] The magneto-optic-recording medium according to claim 1 characterized by the thing in Nd, Pr, Pt, and Pd 
for which any one kind of element is added at least at the read-out layer which consists of the above GdFeCo. 
[Claim 11] The magneto-optic-recording medium of the read-out layer which consists of the above GdFeCo, or the 
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above-mentioned record layer according to claim 1 characterized by the thing in Cr, nickel, Mn, Be, V, and Nb for 
which any one kind of element is added at least at least at either. 

[Claim 12] The magneto-optic-recording medium which has the read-out layer in which a perpendicular magnetic 
anisotropy shifts to dominance perpendicular magnetization in connection with a temperature rise, and the record layer 
which is formed on a read-out layer and carries out the magneto-optic recording of the information, and is characterized 
by for the above-mentioned record layer to be TbFeCo while it is formed on a base with translucency, and a base and 
the magnetic anisotropy within a field shows the dominance magnetization within a field at a room temperature. 
[Claim 13] A base with translucency, and the read-out layer in which a perpendicular magnetic anisotropy shifts to 
dominance perpendicular magnetization in connection with a temperature rise while it is formed on a base and the 
magnetic anisotropy within a field shows the dominance magnetization within a field at a room temperature, It is formed 
on a read-out layer and has the record layer which carries out the magneto-optic recording of the information. The 
above-mentioned read-out layer The magneto-optic-recording medium characterized by setting up a presentation so that 
it may consist of a rare earth transition-metals amorphous alloy which has ferrimagnetism and the compensation 
temperature may become 125 degrees C or more, and setting thickness as lOnm or more. 

[Claim 14] A base with translucency, and the read-out layer in which a perpendicular magnetic anisotropy shifts to 
dominance perpendicular magnetization in connection with a temperature rise while it is formed on a base and the 
magnetic anisotropy within a field shows the dominance magnetization within a field at a room temperature, It is formed 
on a read-out layer and has the record layer which carries out the magneto-optic recording of the information. The 
above-mentioned read-out layer The magneto-optic-recording medium characterized by setting up a presentation so that 
it consists of a rare earth transition-metals amorphous alloy which has ferrimagnetism, and Curie temperature may 
become 130 degrees C or more without having compensation temperature, and setting thickness as lOnm or more. 
[Claim 15] A base with translucency, and the read-out layer in which a perpendicular magnetic anisotropy shifts to 
dominance perpendicular magnetization in connection with a temperature rise while it is formed on a base and the 
magnetic anisotropy within a field shows the dominance magnetization within a field at a room temperature, It is formed 
on a read-out layer and has the record layer which carries out the magneto-optic recording of the information. In the 
field by the side of the read-out layer of the above-mentioned base The magneto-optic-recording medium characterized 
by being set up so that the groove for guiding a light beam may be prepared and the width of face of a groove may 
become almost equal to the width of face of the land between grooves. 

[Claim 16] The magneto-optic-recording medium according to claim 15 characterized by carrying out the magneto-optic 
recording of the information to the record layer on the above-mentioned groove, and the record layer on a land. 
[Claim 17] A base with translucency, and the read-out layer in which a perpendicular magnetic anisotropy shifts to a 
dominance perpendicular magnetization condition in connection with a temperature rise while it is formed on a base and 
the magnetic anisotropy within a field shows the dominance magnetization condition within a field at a room 
temperature, It is formed on a read-out layer and has the record layer which carries out the magneto-optic recording of 
the information. The above-mentioned read-out layer The magneto-optic-recording medium characterized by being set 
up so that it may consist of a rare earth transition-metals alloy and the compensation temperature may not exist between 
a room temperature and Curie temperature, and being set up so that the content of a rare earth metal may increase more 
than the maximum content corresponding to a compensation presentation. 

[Claim 18] The magneto-optic-recording medium according to claim 17 characterized by preparing the interlayer who 
consists of magnetization film within a field between the above-mentioned read-out layer and a record layer. 
[Claim 19] A base with translucency, and the read-out layer in which a perpendicular magnetic anisotropy shifts to a 
dominance perpendicular magnetization condition in connection with a temperature rise while it is formed on a base and 
the magnetic anisotropy within a field shows the dominance magnetization condition within a field at a room 
temperature, It is formed on a read-out layer and has the record layer which carries out the magneto-optic recording of 
the information. The above-mentioned read-out layer It is set up so that it may consist of a rare earth transition-metals 
alloy and the compensation temperature may not exist between a room temperature and Curie temperature. And, 
impressing the fixed field which is the record playback approach of using the magneto-optic-recording medium set up 
so that the content of a rare earth metal may increase more than the maximum content corresponding to a compensation 
presentation, and performing informational record playback, and magnetizes a read-out layer It records by reversing the 
sense of magnetization of a record layer by irradiating the laser light switched to the 1st comparatively low laser power 
and the 2nd comparatively high laser power according to the record signal. By irradiating the laser light of laser power 
still lower than the 1st laser power A field smaller than the diameter of a laser spot of a read-out layer is made to shift to 
a perpendicular magnetization condition. And the record playback approach characterized by reproducing information 
from the field which arranged sub-lattice magnetization of the field which changed into the perpendicular magnetization 
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condition of a read-out layer in the stable direction to sub-lattice magnetization of a record layer, and changed into the 
perpendicular magnetization condition of a read-out layer. 

[Claim 20] A base with translucency, and the read-out layer in which a perpendicular magnetic anisotropy shifts to a. 
dominance perpendicular magnetization condition in connection with a temperature rise while it is formed on a base and 
the magnetic anisotropy within a field shows the dominance magnetization condition within a field at a room 
temperature, The magneto-optic-recording medium characterized by being formed on a read-out layer, having the record 
layer which carries out the magneto-optic recording of the information, and preparing the interlayer who consists of a 
nonmagnetic membrane between the above-mentioned read-out layer and a record layer. 

[Claim 21] A base with translucency, and the read-out layer in which a perpendicular magnetic anisotropy shifts to 
dominance perpendicular magnetization in connection with a temperature rise while it is formed on a base and the 
magnetic anisotropy within a field shows the dominance magnetization within a field at a room temperature, It is formed 
on a read-out layer and has the record layer which carries out the magneto-optic recording of the information. In the 
field by the side of the read-out layer of the above-mentioned base It is the record playback approach which uses the 
magneto-optic-recording medium set up so that the groove for guiding a light beam may be prepared and the width of 
face of a groove may become almost equal to the width of face of the land between grooves. The record playback 
approach characterized by using the record layer on the above-mentioned groove, and the record layer on a land for 
informational record playback. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the record playback approach of magneto-optic-recording media, such 
as a magneto-optic disk applied to magneto-optic-recording equipment, an optical magnetic tape, and an optical 
magnetic card, and a magneto-optic-recording medium. 
[0002] 

[Description of the Prior Art] Researches and developments are furthered as an optical disk which can rewrite a 

magneto-optic disk, and utilization is made as external memory already for computers in the part. 

[0003] Since a magneto-optic disk performs record playback using light, using perpendicular magnetic anisotropy films 

as a record medium, it can realize large storage capacity compared with the floppy disk or hard disk using the 

magnetization film within a field. 

[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional configuration, in order 
that the recording density of a magneto-optic disk may be dependent on the magnitude on the record medium of the 
light beam used for record playback, it has the trouble that storage capacity cannot be enlarged more than former. 
[0005] That is, if the magnitude of a record bit and spacing of a record bit become small compared with the diameter of 
the optical beam spot, in order that two or more record bits including the adjoining record bit may enter into the optical 
beam spot, a noise increases and it has the trouble of separating each record bit and it becoming impossible to 
reproduce. 

[0006] It is the numerical aperture (NA) of shortening wavelength of the laser which is the light source as a means 
which makes the diameter of the optical beam spot small, in order to raise recording density, and an objective lens. 
Enlarging and enlarging the include angle of narrowing down of light etc. is raised. 

[0007] About short wavelength-ization of laser, development of the semiconductor laser for short wavelength is 
performed energetically. However, outgoing radiation reinforcement is still weak and it cannot use as the light source 
for record playback of a magneto-optic disk. 

[0008] Moreover, when NA is enlarged, it is necessary to make as small as possible the inclination of the objective lens 
which makes a light beam converge on the optical beam spot, and the field of a magneto-optic disk. Otherwise, the 
diameter of the optical beam spot on a record medium will become large conversely. That is, if NA is enlarged and the 
assembly precision of the optical system of optical-magnetic disc equipment or the amount of curvatures of a magneto- 
optic disk will not be managed more severely than before, the new problem that the diameter of the optical beam spot 
will become large occurs. 

[0009] For this reason, the wavelength of the semiconductor laser used with the present magneto-optic disk is 780- 
830nm, and NA of an objective lens has become 0.45-0.55. Therefore, the diameter of the optical beam spot on a record 
medium is set to 1.7-2.0 micrometers. 

[0010] On balance with this diameter of the optical beam spot, record bit spacing of the track pitch of a magneto-optic 
disk, i.e., radial [ of a magneto-optic disk ], is set as 1.4-1.6 micrometers. 

[001 1] If a track pitch is made smaller than this, it is necessary to press down the cross talk with which the information 
recorded on the adjoining truck leaks at the time of playback. For this reason, if it comes to prepare the compensating 
circuit which performs special wave processing, it will not become, but the problem that optical-magnetic disc 
equipment is complicated occurs. 

[0012] Next, while having the trouble of having to make field developmental mechanics approach a magneto-optic disk 
in order to acquire the field of sufficient magnitude when performing field modulation over- writing to a magneto-optic 
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disk, it has the trouble that a field cannot be modulated at high speed. 

[0013] Then, in order to solve these, in JP,62-175948,A, the light modulation over-writing approach [ over-write / 
approach / by modulating only laser power ] is proposed using the magneto-optic-recording medium of the two-layer 
structure which consists of a record layer which used perpendicular magnetic anisotropy films, and a record auxiliary 
layer. 

[0014] However, by this light modulation over-writing approach, in case an over- write, in order for the magnetization 
direction of a record auxiliary layer to also change, it is necessary to arrange the magnetization direction of a record 
auxiliary layer before over-writing each time. For this reason, since initialization field developmental mechanics is also 
needed in addition to record field developmental mechanics, while causing enlargement of optical-magnetic disc 
equipment, it has the trouble of leading also to a cost rise. 
[0015] 

[Means for Solving the Problem] In order that the magneto-optic-recording medium concerning invention of claim 1 
may solve the above-mentioned technical problem A base with translucency, and the read-out layer in which a 
perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a temperature 
rise while it is formed on a base and the magnetic anisotropy within a field shows the dominance magnetization within a 
field at a room temperature, It is formed on a read-out layer, has the record layer which carries out the magneto-optic 
recording of the information, and is characterized by the above-mentioned read-out layer being GdFeCo. 
[0016] The magneto-optic-recording medium concerning invention of claim 2 is characterized by the record layer of 
claim 1 being DyFeCo, in order to solve the above-mentioned technical problem. 

[0017] In order to solve the above-mentioned technical problem, the magneto-optic-recording medium concerning 
invention of claim 3 is one magneto-optic-recording medium of claims 1 or 2, and it reads with a base, the transparence 
dielectric layer is formed between layers, the protective layer is formed on the above-mentioned record layer, and it is 
characterized by either being [ of a transparence dielectric layer or a protective layer ] A1N at least. 
[0018] In order that the magneto-optic-recording medium concerning invention of claim 4 may solve the above- 
mentioned technical problem A base with translucency, the transparence dielectric layer formed on the base, and the 
read-out layer in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in 
connection with a temperature rise while it is formed on a transparence dielectric layer and the magnetic anisotropy 
within a field shows the dominance magnetization within a field at a room temperature, It is formed on a read-out layer, 
has the record layer which carries out the magneto-optic recording of the information, and the protective layer formed 
on the record layer, and is characterized by consisting of transparence dielectric materials of the above-mentioned 
transparence dielectric layer or a protective layer with which either at least does not contain oxygen. 
[0019] In order that the magneto-optic-recording medium concerning invention of claim 5 may solve the above- 
mentioned technical problem, the transparence dielectric materials which do not contain the oxygen of claim 4 are 
characterized by being SiN, AlSiN, AlTaN, or TiN, BN and ZnS. 

[0020] In order that the magneto-optic-recording medium concerning invention of claim 6 may solve the above- 
mentioned technical problem A base with translucency, the transparence dielectric layer formed on the base, and the 
read-out layer in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in 
connection with a temperature rise while it is formed on a transparence dielectric layer and the magnetic anisotropy 
within a field shows the dominance magnetization within a field at a room temperature, It is formed on a read-out layer, 
has the record layer which carries out the magneto-optic recording of the information, and the protective layer formed 
on the record layer, and is characterized by consisting of transparence dielectric materials of the above-mentioned 
transparence dielectric layer or a protective layer with which either at least contains nitrogen. 
[0021] In order that the magneto-optic-recording medium concerning invention of claim 7 may solve the above- 
mentioned technical problem, the transparence dielectric materials containing the nitrogen of claim 6 are characterized 
by being SiN, AlSiN, AlTaN, TiN and BN, SiAlON, or TiON. 

[0022] In order that the magneto-optic-recording medium concerning invention of claim 8 may solve the above- 
mentioned technical problem A base with translucency, the transparence dielectric layer formed on the base, and the 
read-out layer in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in 
connection with a temperature rise while it is formed on a transparence dielectric layer and the magnetic anisotropy 
within a field shows the dominance magnetization within a field at a room temperature, It is formed on a read-out layer, 
has the record layer which carries out the magneto-optic recording of the information, and the protective layer formed 
on the record layer, and is characterized by consisting of transparence dielectric materials of the above-mentioned 
transparence dielectric layer or a protective layer whose refractive index of either at least is 2.2 or more. 
[0023] The transparence dielectric materials whose refractive index of claim 8 is 2.2 or more in order that the magneto- 
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optic-recording medium concerning invention of claim 9 may solve the above-mentioned technical problem are TiN, 
ZnS, TiON, Ti02, BaTi03, and SrTi03. It is characterized by being either. 

[0024] The magneto-optic-recording medium concerning invention of claim 10 is characterized by the thing in Nd, Pr, 
Pt, and Pd for which any one kind of element is added at least at the read-out layer which consists of GdFeCo of claim 
1 , in order to solve the above-mentioned technical problem. 

[0025] In order to solve the above-mentioned technical problem, the magneto-optic-recording medium concerning 
invention of claim 1 1 is characterized by the thing in Cr, nickel, Mn, Be, V, and Nb for which any one kind of element 
is added at least at either, even if there are few read-out layers which consist of GdFeCo of claim 1, or above-mentioned 
record layers. 

[0026] In order that the magneto-optic-recording medium concerning invention of claim 12 may solve the above- 
mentioned technical problem A base with translucency, and the read-out layer in which a perpendicular magnetic 
anisotropy shifts to dominance perpendicular magnetization in connection with a temperature rise while it is formed on 
a base and the magnetic anisotropy within a field shows the dominance magnetization within a field at a room 
temperature, It is formed on a read-out layer, has the record layer which carries out the magneto-optic recording of the 
information, and is characterized by the above-mentioned record layer being TbFeCo. 

[0027] In order that the magneto-optic-recording medium concerning invention of claim 13 may solve the above- 
mentioned technical problem A base with translucency, and the read-out layer in which a perpendicular magnetic 
anisotropy shifts to dominance perpendicular magnetization in connection with a temperature rise while it is formed on 
a base and the magnetic anisotropy within a field shows the dominance magnetization within a field at a room 
temperature, It is formed on a read-out layer and has the record layer which carries out the magneto-optic recording of 
the information. The above-mentioned read-out layer It is characterized by setting up a presentation so that it may 
consist of a rare earth transition-metals amorphous alloy which has ferrimagnetism and the compensation temperature 
may become 125 degrees C or more, and setting thickness as lOnm or more. 

[0028] In order that the magneto-optic-recording medium concerning invention of claim 14 may solve the above- 
mentioned technical problem A base with translucency, and the read-out layer in which a perpendicular magnetic 
anisotropy shifts to dominance perpendicular magnetization in connection with a temperature rise while it is formed on 
a base and the magnetic anisotropy within a field shows the dominance magnetization within a field at a room 
temperature, It is formed on a read-out layer and has the record layer which carries out the magneto-optic recording of 
the information. The above-mentioned read-out layer It is characterized by setting up a presentation so that it consists of 
a rare earth transition-metals amorphous alloy which has ferrimagnetism, and Curie temperature may become 130 
degrees C or more without having compensation temperature, and setting thickness as lOnm or more. 
[0029] In order that the magneto-optic-recording medium concerning invention of claim 15 may solve the above- 
mentioned technical problem A base with translucency, and the read-out layer in which a perpendicular magnetic 
anisotropy shifts to dominance perpendicular magnetization in connection with a temperature rise while it is formed on 
a base and the magnetic anisotropy within a field shows the dominance magnetization within a field at a room 
temperature, It is formed on a read-out layer and has the record layer which carries out the magneto-optic recording of 
the information. In the field by the side of the read-out layer of the above-mentioned base The groove for guiding a light 
beam is prepared and it is characterized by being set up so that the width of face of a groove may become almost equal 
to the width of face of the land between grooves. 

[0030] The magneto-optic-recording medium concerning invention of claim 16 is characterized by carrying out the 
magneto-optic recording of the information to the record layer on the groove of claim 15, and the record layer on a land, 
in order to solve the above-mentioned technical problem. 

[0031] In order that the magneto-optic-recording medium concerning invention of claim 17 may solve the above- 
mentioned technical problem A base with translucency, and the read-out layer in which a perpendicular magnetic 
anisotropy shifts to a dominance perpendicular magnetization condition in connection with a temperature rise while it is 
formed on a base and the magnetic anisotropy within a field shows the dominance magnetization condition within a 
field at a room temperature, It is formed on a read-out layer and has the record layer which carries out the magneto-optic 
recording of the information. The above-mentioned read-out layer It is characterized by being set up so that it may 
consist of a rare earth transition-metals alloy and the compensation temperature may not exist between a room 
temperature and Curie temperature, and being set up so that the content of a rare earth metal may increase more than the 
maximum content corresponding to a compensation presentation. 

[0032] The magneto-optic-recording medium concerning invention of claim 18 is characterized by preparing the 
interlayer who consists of magnetization film within a field between the read-out layer of claim 17, and a record layer, 
in order to solve the above-mentioned technical problem. 
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[0033] In order that the record playback approach concerning invention of claim 19 may solve the above-mentioned 
technical problem A base with translucency, and the read-out layer in which a perpendicular magnetic anisotropy shifts 
to a dominance perpendicular magnetization condition in connection with a temperature rise while it is formed on a base 
and the magnetic anisotropy within a field shows the dominance magnetization condition within a field at a room 
temperature, It is formed on a read-out layer and has the record layer which carries out the magneto-optic recording of 
the information. The above-mentioned read-out layer It is set up so that it may consist of a rare earth transition-metals 
alloy and the compensation temperature may not exist between a room temperature and Curie temperature. And, 
impressing the fixed field which is the record playback approach of using the magneto-optic-recording medium set up 
so that the content of a rare earth metal may increase more than the maximum content corresponding to a compensation 
presentation, and performing informational record playback, and magnetizes a read-out layer It records by reversing the 
sense of magnetization of a record layer by irradiating the laser light switched to the 1 st comparatively low laser power 
and the 2nd comparatively high laser power according to the record signal. By irradiating the laser light of laser power 
still lower than the 1st laser power A field smaller than the diameter of a laser spot of a read-out layer is made to shift to 
a perpendicular magnetization condition. And sub-lattice magnetization of the field which changed into the 
perpendicular magnetization condition of a read-out layer is arranged in the stable direction to sub-lattice magnetization 
of a record layer, and it is characterized by reproducing information from the field which changed into the perpendicular 
magnetization condition of a read-out layer. 

[0034] In order that the magneto-optic-recording medium concerning invention of claim 20 may solve the above- 
mentioned technical problem A base with translucency, and the read-out layer in which a perpendicular magnetic 
anisotropy shifts to a dominance perpendicular magnetization condition in connection with a temperature rise while it is 
formed on a base and the magnetic anisotropy within a field shows the dominance magnetization condition within a 
field at a room temperature, It is formed on a read-out layer, has the record layer which carries out the magneto-optic 
recording of the information, and is characterized by preparing the interlayer who consists of a nonmagnetic membrane 
between the above-mentioned read-out layer and a record layer. 

[0035] In order that the record playback approach concerning invention of claim 21 may solve the above-mentioned 
technical problem A base with translucency, and the read-out layer in which a perpendicular magnetic anisotropy shifts 
to dominance perpendicular magnetization in connection with a temperature rise while it is formed on a base and the 
magnetic anisotropy within a field shows the dominance magnetization within a field at a room temperature, It is formed 
on a read-out layer and has the record layer which carries out the magneto-optic recording of the information. In the 
field by the side of the read-out layer of the above-mentioned base It is the record playback approach which uses the 
magneto-optic-recording medium set up so that the groove for guiding a light beam may be prepared and the width of 
face of a groove may become almost equal to the width of face of the land between grooves. It is characterized by using 
the record layer on the above-mentioned groove, and the record layer on a land for informational record playback. 
[0036] 

[Function] If a light beam is irradiated by the read-out layer at the time of playback actuation, since the temperature 
distribution of the irradiated part will turn into Gaussian distribution mostly according to the configuration of claim 1, 
the temperature of only the field near the core smaller than the path of a light beam rises. 
[0037] In connection with this temperature rise, magnetization of a temperature rise part shifts to perpendicular 
magnetization from the magnetization within a field. At this time, according to the switched connection force between 
two-layer [ of a read-out layer and a record layer ], it reads to the sense of magnetization of a record layer, and the sense 
of magnetization of a layer follows. 

[0038] If a temperature rise part shifts to perpendicular magnetization from the magnetization within a field, only a 
temperature rise part will come to show the pole Kerr effect, and information will be reproduced based on the reflected 
light from this part. 

[0039] Since the temperature of a previous playback part falls and shifts to the magnetization within a field from 
perpendicular magnetization, it stops and showing the pole Kerr effect, when a light beam moves and the following 
record bit is reproduced. This means the magnetization recorded on the record layer reading, and a mask being carried 
out by the magnetization within a field of a layer, and not being read. Thereby, it becomes the cause of a noise and 
signal mixing from the contiguity record bit in which reproductive resolving power is reduced is lost. 
[0040] As mentioned above, since only the field by which the temperature up was carried out beyond predetermined 
temperature is made to participate in playback, it becomes possible to reproduce a record bit smaller than before, and 
recording density improves remarkably. 

[0041] The read-out layer in which the magnetization direction shifts to perpendicular magnetization very steeply from 
the magnetization within a field is realizable by adopting GdFeCo which is a rare earth transition-metals alloy as an 



http://www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 



Page 5 of 38 



ingredient of a read-out layer. Since the noise at the time of playback becomes small by this, the magneto-optic- 
recording medium which can perform higher-density record can be offered. 

[0042] According to the configuration of claim 2, in addition to an operation of claim 1, a perpendicular magnetic 
anisotropy becomes small by adopting DyFeCo as an ingredient of a record layer. Thereby, the external magnetic field 
at the time of record can be made small. 

[0043] According to the configuration of claim 3, in addition to an operation of claims 1 or 2, it reads with the above- 
mentioned base, a transparence dielectric layer is formed between layers, a protective layer is formed on the above- 
mentioned record layer, and the magneto-optic-recording medium of a transparence dielectric layer or a protective layer 
which was excellent in moisture resistance since either was set to A1N at least can be offered. 
[0044] According to the configuration of claim 4, the magneto-optic-recording medium which was excellent in either 
since oxygen was used as the transparence dielectric materials of a transparence dielectric layer or a protective layer not 
containing can be offered at least. 

[0045] Since the transparence dielectric materials which do not contain the above-mentioned oxygen were made 

[ according to the configuration of claim 5 ] into SiN, AlSiN, AlTaN, or TiN, BN and ZnS in addition to the operation 

of claim 4, the magneto-optic-recording medium which was excellent in dependability over a long period of time can be 

offered. 

[0046] According to the configuration of claim 6, the magneto-optic-recording medium which was excellent in either 
since nitrogen was used as the containing transparence dielectric materials of a transparence dielectric layer or a 
protective layer can be offered at least. 

[0047] Since the transparence dielectric materials containing the above-mentioned nitrogen were made [ according to 
the configuration of claim 7 ] into SiN, AlSiN, AlTaN, TiN and BN, SiAlON, or TiON in addition to the operation of 
claim 6, the magneto-optic-recording medium which was excellent in dependability over a long period of time can be 
offered. 

[0048] According to the configuration of claim 8, the magneto-optic-recording medium which was excellent since it was 
made the transparence dielectric materials of a transparence dielectric layer or a protective layer whose refractive index 
is 2.2 or more about either at least can be offered. 

[0049] According to the configuration of claim 9, in addition to an operation of claim 8, they are TiN, ZnS, TiON, 
Ti02, BaTi03, and SrTi03 about the transparence dielectric materials whose above-mentioned refractive index is 2.2 or 
more. Since it was made either, the outstanding magneto-optic-recording medium can be offered. 
[0050] According to the configuration of claim 10, in addition to an operation of claim 1, since any one kind of element 
was added at least, the regenerative signal when using short wavelength laser as the light source in Nd, Pr, Pt, and Pd 
becomes large at the read-out layer which consists of the above GdFeCo. 

[0051] According to the configuration of claim 1 1, since any one kind of element was added even if there were few 
read-out layers which consist of the above GdFeCo in addition to an operation of claim 1, or above-mentioned record 
layers and it was [ in Cr, nickel, Mn, Be, V, and Nb ] few to either, dependability improves over a long period of time. 
[0052] According to the configuration of claim 12, since the above-mentioned record layer was set to TbFeCo in 
addition to the operation of claim 1, a perpendicular magnetic anisotropy becomes large. Thereby, the high magneto- 
optic-recording medium of regenerative-signal quality can be offered. 

[0053] Since according to the configuration of claim 13 a presentation is set up so that the read-out layer may consist of 
a rare earth transition-metals amorphous alloy which has ferrimagnetism and the compensation temperature may 
become 125 degrees C or more, and thickness is set as lOnm or more, the regenerative-signal quality at the time of 
reading the information by which high density record was carried out improves. 

[0054] Since according to the configuration of claim 14 a presentation is set up so that the read-out layer consists of a 
rare earth transition-metals amorphous alloy which has ferrimagnetism, and Curie temperature may become 130 degrees 
C or more without having compensation temperature, and thickness is set as lOnm or more, the regenerative-signal 
quality at the time of reading the information by which high density record was carried out improves. 
[0055] According to the configuration of claim 15, the groove for guiding a light beam is prepared in the field by the 
side of the read-out layer of a base, and since it is set up so that the width of face of a groove may become almost equal 
to the width of face of the land between grooves, the regenerative-signal quality at the time of reading the information 
recorded on the record layer on a groove and the record layer on a land becomes the same. 

[0056] According to the configuration of claim 16, since the magneto-optic recording of the information is carried out to 
the record layer on a groove, and the record layer on a land in addition to an operation of claim 15, recording density 
doubles. 

[0057] Since according to the configuration of claim 17 it is set up so that the read-out layer may consist of a rare earth 
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transition-metals alloy and the compensation temperature may not exist between a room temperature and Curie 
temperature, and it is set up so that the content of a rare earth metal may increase more than the maximum content 
corresponding to a compensation presentation, the possible magneto-optic-recording medium of high density record 
playback can be offered. 

[0058] Since the interlayer who consists of magnetization film within a field is prepared [ according to the configuration 
of claim 18 ] between the read-out layer and the record layer in addition to the operation of claim 17, it becomes 
possible to control the switched connection force of a read-out layer and a record layer. Thereby, the selection range of 
the ingredient for the object for read-out layers and record layers increases in number. 

[0059] According to the configuration of claim 19, the magneto-optic-recording medium of claim 17 can be used, and 
high density record playback can be performed. 

[0060] Since the interlayer who consists of a nonmagnetic membrane is prepared between the read-out layer and the 
record layer according to the configuration of claim 20, the switched connection between a read-out layer and a record 
layer can weaken. Thereby, the magneto-optic-recording medium which can carry out high density record to stability 
can be offered. 

[0061] According to the configuration of claim 21, since the record layer on a groove and the record layer on a land are 

used for informational record playback, recording density doubles. 

[0062] 

[Example] It will be as follows if the 1st example of this invention is explained based on drawing 1 thru/or drawing 38 . 
[0063] The magneto-optic disk (magneto-optic-recording medium) of this example has the configuration the laminating 
of a substrate 1 (base), the transparence dielectric layer 2, the read-out layer 3, the record layer 4, a protective layer 5, 
and the overcoat layer 6 was carried out [ configuration ] to this order, as shown in drawing 1 . 

[0064] The presentation range (A shows among drawing) where the rare earth transition-metals alloy used as a read-out 
layer 3 shows perpendicular magnetization as shown in the magnetic state diagram of drawing 2 is very narrow. This is 
because perpendicular magnetization appears only in the neighborhood of the compensation presentation (P shows 
among drawing) whose moment of a rare earth metal and transition metals hangs and suits. 
[0065] Each temperature characteristics differ and, as for the magnetic moment of a rare earth metal and transition 
metals, the magnetic moment of transition metals becomes large compared with a rare earth metal at an elevated 
temperature. For this reason, the content of a rare earth metal is made [ more ] than the compensation presentation of a 
room temperature, and a room temperature shows the magnetization within a field, without showing perpendicular 
magnetization. In this case, when the temperature of an exposure part rises by irradiating a light beam, it becomes large 
relatively, and the magnetic moment of transition metals hangs with the magnetic moment of a rare earth metal, and 
comes to suit, and perpendicular magnetization comes to be shown. 

[0066] Drawing 3 thru/or drawing 6 show an example of the hysteresis characteristic of the read-out layer 3, an axis of 
abscissa is an external magnetic field (Hex) perpendicularly impressed to the film surface of the read-out layer 3, and an 
axis of ordinate is a pole car angle of rotation (thetak) at the time of carrying out incidence of the light from the same 
direction perpendicular to a film surface. 

[0067] a room temperature to temperature Tl of the read-out layer 3 of the presentation [ in / in draw ing 3 / the 
magnetic state diagram of drawing 2 ] P up to - the hysteresis characteristic of a between - being shown --****-- 
drawing 4 thru/or drawing 6 - respectively — temperature Tl from - temperature T2 up to - a hysteresis characteristic 
and temperature T2 from ~ temperature T3 up to — a hysteresis characteristic and temperature T3 from - Curie- 
temperature Tc up to - the hysteresis characteristic is shown. 

[0068] temperature Tl from — temperature T3 Although the standup of a pole car angle of rotation shows a steep 
hysteresis characteristic to an external magnetic field in a temperature requirement, most pole car angles of rotation are 
0 in the other temperature requirement. 

[0069] By reading rare earth transition metals equipped with the above-mentioned property, and using it for a layer 3, it 
becomes high about the recording density of a magneto-optic disk. That is, playback of a record bit smaller than the 
magnitude of a light beam is attained. This is explained below. 

[0070] At the time of playback actuation, the playback light beam 7 reads from a substrate 1 ( dr awing 1 ) side through a 
condenser lens 8, and a layer 3 irradiates at it. The playback light beam 7 was irradiated and it reads, and most, it goes 
up near [ the ] the core and, as for the part of a layer 3, temperature becomes higher than the temperature of a 
surrounding part. This is because the playback light beam 7 is narrowed down to the diffraction limitation with the 
condenser lens 8, so the optical intensity distribution turn into Gaussian distribution and the temperature distribution of 
the playback part on a magneto-optic disk also turn into Gaussian distribution mostly. 

[0071] The temperature near the core is Tl. It reaches above and the temperature of a circumference part is Tl. It is Tl, 
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when the reinforcement of the playback light beam 7 is set up so that it may become below. Since only the field which 
has the above temperature is made to participate in playback, a record bit smaller than the path of the playback light 
beam 7 can be reproduced, and recording density will improve remarkably. 

[0072] That is, Tl The magnetization of a field which has the above temperature shifts to perpendicular magnetization 
from the magnetization within a field (the hysteresis characteristic of a pole car angle of rotation shifts to drawing 4 or 
drawing 5 from drawing 3 ). At this time, according to the switched connection force between two-layer [ of the read- 
out layer 3 and the record layer 4 ], the sense of magnetization of the record layer 4 reads and a layer 3 imprints. In 
circumference parts other than a field [ on the other hand / near the core of the playback light beam 7 ], temperature is 
Tl. Since it is the following, the condition ( drawing 3 ) of the magnetization within a field is held. Consequently, the 
pole Kerr effect is not shown to the playback light beam 7 irradiated by the film surface from the perpendicular 
direction. 

[0073] Thus, if a temperature rise part shifts to perpendicular magnetization from the magnetization within a field, the 
pole Kerr effect will come to be shown only near the core of the playback light beam 7, and the information recorded on 
the record layer 4 will be reproduced based on the reflected light from this part. 

[0074] When the playback light beam 7 moves (a magneto-optic disk rotating in fact) and the following record bit is 
reproduced, the temperature of a previous playback part is Tl. It falls below and shifts to the magnetization within a 
field from perpendicular magnetization. The part to which this temperature fell stops showing the pole Kerr effect in 
connection with this. Therefore, information is no longer reproduced and signal mixing from the contiguity record bit 
which caused the noise disappears from the part to which this temperature fell. 

[0075] As mentioned above, if the magneto-optic disk of this invention is used, since it will not be influenced of the 
record bit which can ensure playback of a record bit smaller than the path of the playback light beam 7, and adjoins, it is 
possible to raise recording density remarkably. 

[0076] Next, the example of the magneto-optic disk of this example is shown. 

[0077] The substrate 1 consists of disc-like glass with the diameter of 86mm, a bore [ of 15mm ], and a thickness of 
1 .2mm. Although not illustrated, the width of face of 0.8 micrometers and a land (heights) is formed [ the concave 
convex guide truck for light beam guidance / the pitch ] in the front face of one side of a substrate 1 for the width of face 
of 1 .6 micrometers and a groove (crevice) by 0.8 micrometers. That is, it is formed so that the width of face of a groove 
and the width of face of a land may be set to 1 : 1 . 

[0078] A1N is formed in the near field in which the guide truck of a substrate 1 is formed by 80nm in thickness as a 
transparence dielectric layer 2. 

[0079] On the transparence dielectric layer 2, GdFeCo which is a rare earth transition-metals alloy thin film is formed 
by 50nm in thickness as a starting read-out layer 3. The presentation of GdFeCo is Gd0.26 (FeO.82CoO.18) 0.74, and the 
Curie temperature is about 300 degrees C. 

[0080] On the read-out layer 3, DyFeCo which is a rare earth transition-metals alloy thin film is formed by 50nm in 
thickness as a record layer 4. The presentation of DyFeCo is Dy0.23 (Fe0.78Co0.22) 0.77, and the Curie temperature is 
about 200 degrees C. 

[0081] With the combination of the above-mentioned read-out layer 3 and the record layer 4, in a room temperature, the 
direction of magnetization of the read-out layer 3 is in a field (that is, the direction of a layer of the read-out layer 3) 
mostly, and shifts perpendicularly from field inboard at the temperature of about 100-125 degrees C. 
[0082] On the record layer 4, A IN is formed by 20nm in thickness as a protective layer 5. 

[0083] On the protective layer 5, the ultraviolet curing mold resin of a polyurethane acrylate system is formed by 5 
micrometers in thickness as an overcoat layer 6. 

[0084] The above-mentioned magneto-optic disk was manufactured in the following procedures. 
[0085] The guide truck of the front face of the substrate 1 of glass was formed by the reactive-ion-etching method. 
[0086] The transparence dielectric layer 2, the read-out layer 3, the record layer 4, and the protective layer 5 were all 
formed within the same sputtering system of the sputtering technique, without breaking a vacuum. The transparence 
dielectric layer 2 andAl N of five protective layers are Al target N2 It was formed of the reactant sputtering technique 
which carries out a spatter in a gas ambient atmosphere. The read-out layer 3 and the record layer 4 were formed by 
carrying out a spatter by Ar gas using the 3 yuan alloy target of the so-called multicomponent target which put the chip 
of Gd or Dy in order or GdFeCo, and DyFeCo on a FeCo alloy target. 

[0087] The overcoat layer 6 was formed by applying and stiffening ultraviolet rays with a black light, after applying the 
ultraviolet curing mold resin of a polyurethane acrylate system by the spin coater. 

[0088] Next, the check result of operation performed using the above-mentioned magneto-optic disk is explained. 
[0089] With the combination of the above-mentioned read-out layer 3 and the record layer 4, in a room temperature, the 
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direction of magnetization of the read-out layer 3 is in a field mostly, and shifts perpendicularly from field inboard at the 
temperature of about 100-125 degrees C. 

[0090] Drawing 7 and drawing 8 are drawings which actually express the result of having changed temperature and 
having measured the hysteresis characteristic of a pole car angle of rotation. Drawin g 7 is a hysteresis characteristic in a 
room temperature (25 degrees C), and most pole car angles of rotation in case an external magnetic field (Hex) is zero 
are zero. There is almost this [ no ] in the direction where the direction of magnetization is perpendicular to a film 
surface, and it shows that it is in field inboard. Drawing 8 is 120 degrees C in hysteresis characteristic. Even when 
external magnetization is zero, it turns out that there is a pole car angle of rotation of 0.5deg extent, and it has shifted to 
perpendicular magnetization. 

[0091] Although the above is the check of static property next, the result of having performed dynamic measurement 
using the optical pickup is explained. In addition, the numerical aperture (N.A.) of 780nm and an objective lens of the 
wavelength of the semiconductor laser of the optical pickup used for measurement is 0.55. 

[0092] First, the single frequency record bit with a die length of 0.765 micrometers was beforehand recorded on the land 
of a location with a radius [ of the above-mentioned magneto-optic disk ] of 26.5mm under rotational frequency 
1 800rpm (linear velocity 5 m/sec). Record was performed in modulating laser on the record frequency (in this case, 
about 3.3MHz) which fixes the direction of the external magnetic field for record to hard flow with the elimination 
direction, and is equivalent to die length of 0.765 micrometers first from arranging the direction of magnetization of the 
record layer 4 with an one direction (elimination condition). Record laser power was about 8mW. 
[0093] Playback laser power is changed, this record bit string is reproduced, and the result of having investigated the 
regenerative-signal wave amplitude is shown in drawing 9 . An axis of abscissa is playback laser power, and measured 
in 0.5 to 3mW. The axis of ordinate shows the regenerative-signal amplitude, and the amplitude in case playback laser 
power is 0.5mW standardizes and shows. 

[0094] The curve described as A is among drawing as a result of the magneto-optic disk of this invention, and the curve 
of B is among drawing as a result of the conventional magneto-optic disk which measured by producing for a 
comparison. On the substrate 1 of the same glass as the above, A1N is set to 80nm, the laminating of the 30nm is set 
[ DyFeCo / 20nm A 1 N ] for 25nm and Alnickel to this order, and the conventional magneto-optic disk has the 
composition of having prepared the same overcoat layer as the above on Alnickel. 

[0095] The configuration of this conventional magneto-optic disk has only one layer of DyFeCo magnetic layers which 
are a rare earth transition-metals alloy, those both sides are sandwiched by A1N which is a transparence dielectric layer, 
and it is the structure which prepared Alnickel which is finally the reflective film. This structure is the typical 
configuration of the magneto-optic disk of a 3.5 inch size veneer specification with which it is called reflective 
membrane structure and marketing is already made. Moreover, the record layer which consists of DyFeCo in the 
conventional magneto-optic disk has perpendicular magnetization from the room temperature to the elevated 
temperature like common knowledge. 

[0096] In drawing 9 , the straight line shown with the broken line in drawing is a straight line which connected zero 
point (zero) and the amplitude value of standard in 0.5mW, and is a straight line showing the relation between the 
regenerative-signal amplitude of an optical MAG signal, and playback laser power. 
[0097] 

the amount of regenerative-signal amplitude ** medium reflected lights x pole car ****** ~ since the amount of 
medium reflected lights increases in proportion to playback laser power by this formula, it can replace by playback laser 
power. 

[0098] The measurement result curve (B) of the conventional magneto-optic disk depends on the following reason [ that 
it is below this straight line ]. That is, although the amount of medium reflected lights will increase along with it if 
playback laser power is raised, the temperature of a record medium rises by one side. Generally, magnetization of the 
magnetic substance decreases as temperature goes up, and it has the property which becomes zero with Curie 
temperature. Therefore, in the conventional magneto-optic disk, since a pole car angle of rotation becomes small as 
temperature rises, it does not ride on the straight line in drawing, but turns down. 

[0099] On the other hand, signal amplitude rises rapidly and the amplitude has become max by about 2-2.25mW as 
playback laser power goes up the measurement result curve (A) of the magneto-optic disk of this invention. Moreover, it 
turns out except [ all ] the value in 3mW that it is above the above-mentioned straight line, and the increment in the 
amplitude beyond the increment of playback laser power is acquired. When temperature is low, there is almost no pole 
car angle of rotation, and this result is reflecting the property of the read-out layer 3 of this invention of shifting to 
perpendicular magnetization from the magnetization within a field rapidly in connection with a temperature rise, and 
supports that actuation. 
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[0100] Although the above-mentioned measurement result was obtained to the land, the same result was obtained when 
the groove section was received in the same measurement. 

[0101] Next, the result of having investigated the regenerative-signal quality at the time of making a record bit smaller 
is explained. That playback of a smaller record bit is attained means improvement in recording density. 
[0102] Drawin g 10 is a graph which shows the result of having measured the regenerative-signal quality (C/N) over 
record bit die length. Linear velocity of a magneto-optic disk is made into 5 m/sec as well as the previous experiment, 
recorded by having changed the record frequency, and measured the C/N. The optical pickup and the record approach 
are the same as a previous experiment. 

[0103] The curve described as A is as a result of [ of the magneto-optic disk of this invention ] measurement among 
drawing, and playback laser power could be 2.25mW. The curve described as B is among drawing as a result of [ of the 
conventional magneto-optic disk same with a previous experiment ] measurement, and playback laser power could be 
lmW. 

[0104] Record bit die length is 0.6. It is 0.6 although there is almost no difference in both C/N in the long record bit 
more than mum. If it becomes below mum, in the conventional magneto-optic disk, C/N will fall rapidly. This is 
because the number of the record bits which exist in the diameter of an exposure of a light beam (area) increases and it 
becomes impossible to identify each record bit as record bit die length becomes small. 

[0105] an optical pickup is optical - as one index of expressing resolution, there is cut-off spatial frequency and this 
becomes settled with the wavelength of laser and the numerical aperture of an objective lens which are the light source. 
Wavelength of laser and numerical aperture of an objective lens (respectively 780nm, 0.55) in the optical pickup used 
for this experiment When it uses, it asks for a cut off frequency and this is converted into record bit die length, it is 
780nm/(2*0.55)/2. = it is set to 0.355 micrometer, in other words, the optical pickup used for this experiment is optical - 
- the limitation of resolution - record pit die length - 0.355 mum it is . The result of the above-mentioned conventional 
magneto-optic disk reflects this, and is 0.35 micrometers. C/N is zero mostly. 

[0106] on the other hand, optical, although C/N decreases in the magneto-optic disk of this invention as record bit die 
length becomes short - 0.355 which is resolving power mum Also in the short record bit, C/about 30dB N is obtained. 
[0107] In addition, measurement was performed to the both sides of a land and a groove, and it was the result with 
almost same value of C/N and inclination. 

[0108] It was checked that a record bit smaller than an optical analysis limitation is reproducible by using the magneto- 
optic disk of this invention from the above result. It is possible to raise record bit density greatly by this compared with 
the conventional magneto-optic disk. 

[0109] Next, in addition to Ibis invention confirmed in the above-mentioned experiment, the result investigated about 
the amount of cross talks which is another important effectiveness is explained. 

[01 10] In a magneto-optic disk, generally, if it is a land specification, the largest possible width of face of a land will be 
taken, the guide truck which narrowed the groove will be formed, and only a land will be used for record and playback. 
Therefore, the cross talk in the magneto-optic disk of a land specification is the leakage from a record bit written to 
neighboring lands, when the land of arbitration is being reproduced. The cross talk in the magneto-optic disk of a groove 
specification is the leakage from a record bit written to neighboring grooves, when the groove of arbitration is being 
reproduced. 

[01 11] For example, IS10089 It sets specification (specification defined about the 5.25 erasable optical disk of ISO), 
and is 1.6. mum In the guide truck of a pitch, it is determined that the amount of cross talks to the shortest record bit 
(0.765 micrometers) is -26dB or less. 

[01 12] At this example, it is this IS10089. It is based on the cross talk measuring method set to specification, and is 
0.765. mum The amount of cross talks to a record bit was measured, in order [ however, ] to confirm the effectiveness 
of the magneto-optic disk of this invention - track pitch 1.6 0.8 with same mum, land width, and groove width of face 
mum it is - in the substrate 1 of the above-mentioned glass, the amount of cross talks from both the contiguity groove 
when reproducing a land and the amount of cross talks from both the contiguity land when reproducing the groove 
section were measured, respectively. 

[01 13] The measurement result when reproducing a land to drawing 1 1 is shown. An axis of abscissa is playback laser 
power, and an axis of ordinate is the amount of cross talks. Among drawing, the curve described as A is as a result of 
[ of the magneto-optic disk of this invention ] measurement, and the curve described as B is as a result of [ of the above- 
mentioned conventional magneto-optic disk ] measurement. 

[01 14] With the magneto-optic disk (A) of this invention, they are about -30dB and Above ISO to the thing with the as 
large amount of cross talks in the conventional magneto-optic disk (B) as about -15dB. The value which clears -26dB 
appointed by specification was acquired. 
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[0115] Moreover, the same result was obtained also about the cross talk when reproducing the groove section. 
[0116] It is based and why such a result was obtained is explained for drawin g 12 . 

[01 17] The record bit which drawing 12 is an outline top view when seeing a magneto-optic disk from right above, and 
was shown by the round shape (dotted line) of the land of middle and the neighboring group sections is recorded. It is 
the optical spot of the playback light beam 7 by which the large circle in drawing (continuous line) was condensed, and 
the servo is applied so that an optical spot may follow a land, drawing — setting — a land width and group width of face 
0.8 mum and the diameter of an optical spot (light beam diameter) - 1 .73 micrometers (the diameter of = Airy disk = 
1 ,22*780nm/0.55), and a record bit diameter - explanation - for convenience ~ 0.335 mum Magnitude shows. 
[0118] In this drawing, seven record bits are entering into the playback light beam 7. If it is the conventional magneto- 
optic disk, since each shows perpendicular magnetization (magnetization of the (elimination section) is this facing down 
in fields other than a record bit at perpendicular facing up to space for the sense of magnetization of for example, the 
record bit section) and shows the pole Kerr effect, it becomes impossible to separate each signal in a light beam. 0.35 
micrometers of the magneto-optic disk of the former [ this ] in the above-mentioned experimental result They are the 
reason which was small, and the reason which was large. 

[0119] On the other hand, if it is the magneto-optic disk of this invention, it reads in the field where temperature is 
higher than the perimeter near the core of the playback light beam 7, magnetization of a layer 3 becomes perpendicular, 
and it is still the magnetization within a field in the other field. Therefore, since it is only one located at the core of the 
playback light beam 7, it is 0.335 to contribute to playback, even if there are seven record bits in the playback light 
beam 7, as shown in this drawing, mum Even if it is a very small record bit, about 30dB of C/N is obtained. 
Furthermore, the cross talk from both the adjoining truck also becomes very small. 
[0120] As mentioned above, it sets to the magneto-optic disk formed on the substrate 1 which has the truck 
configuration where the pitch set the ratio of the width of face of a land and a groove to 1:1 for the above-mentioned 
read-out layer 3 and the above-mentioned record layer 4 by 1.6 micrometers as explained. It was checked by experiment 
that the value of C/N cannot change on a land or a groove, but can use both for record playback and that a cross talk is 
small enough when information is recorded on the record layer 4 on a land and a groove. 

[0121] In order to be able to raise the recording density and track density of a truck longitudinal direction and to use 
both a land and a groove for record playback by this, it becomes possible to increase recording density sharply 
compared with the conventional magneto-optic disk. 

[0122] The presentation of GdFeCo of the above-mentioned read-out layer 3 is not limited to Gd0.26 (Fe0.82Co0.18) 
0.74. The read-out layer 3 has the magnetization within a field mostly at a room temperature, and should just shift to 
perpendicular magnetization from the magnetization within a field at the temperature beyond a room temperature. In a 
rare earth transition-metals alloy, if the ratio of rare earth and transition metals is changed, the compensation 
temperature with which magnetization of rare earth and transition metals balances will change. Since GdFeCo is an 
ingredient system which shows perpendicular magnetization near [ this ] compensation temperature, if it changes the 
ratio of Gd and FeCo and compensation temperature is changed, it will also change the temperature which shifts to 
perpendicular magnetization along with this from the magnetization within a field. 

[0123] D rawing 13 is GdXl(Fe0.82Co0.18)-X. It is the result of investigating the compensation temperature and Curie 
temperature at the time of changing the presentation of X, i.e., Gd, in a system. 

[0124] X is 0.18 or more so that clearly [ the presentation range which has compensation temperature beyond a room 
temperature (25 degrees C) ] from this drawing. Among these, it is the range of 0.1 9< X<0.29 preferably. If it is this 
range, the temperature which the sense of magnetization moves perpendicularly from the inside of a field in the real use 
configuration which carried out the laminating of the record layer 4 onto the read-out layer 3 will serve as range which 
is about room temperature -200 degree C. If this temperature is too high not much, since the laser power for playback 
will become as high as the laser power for record, there is a possibility that record may be performed in the record layer 
4 and recording information may be disturbed. 

[0125] Next, in the above-mentioned GdFeCo system, when the ratio of Fe and Co is changed, in GdX(Fel-YCoY)l-X, 
change of the property (compensation temperature and Curie temperature) at the time of changing Y is explained. 
[0126] Dramng_14 is GdX Fewhen Y is 01-X. It is drawing showing a property, this drawing - setting - for example, 
Gd presentation - X= 0.3 it is - a case - compensation temperature — about 120 degrees C - it is - Curie temperature 

— about 200 degrees C — it is . 

[0127] Drawing 15 is GdX Co when Y is 1 1-X. It is drawing showing a property, this drawing - setting - for example, 
Gd presentation - X= 0.3 it is - a case — compensation temperature — about 220 degrees C — it is — Curie temperature 

- about 400 degrees C — it is . 

[0128] Even if Gd presentation is the same, when the amount of Co(es) increases from the above thing, it turns out that 
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compensation temperature and Curie temperature rise. 

[0129] Since C/N with the high one where the pole car angle of rotation at the time of playback is possible larger can be 
obtained, the higher one of the Curie temperature of the read-out layer 3 is advantageous. However, if the amount of Co 
(es) is increased not much too much, since the temperature to which the magnetization direction shifts perpendicularly 
out of a field will also become high, cautions are required. 

[0130] In consideration of these points, the value of Y in Gdxl(Fel-YCoY)-X is O.K Y<0.5. The range is good. 
[0131] In the above-mentioned read-out layer 3, properties, such as temperature which shifts to perpendicular 
magnetization, are influenced by the magnetization within a field of the presentation of the record layer 4, thickness, etc. 
with a natural thing. This is because the magnetic switched connection force works among both layers. Therefore, the 
optimal presentation of the read-out layer 3 and thickness change by the ingredient of the record layer 4, a presentation, 
and thickness. 

[0132] Although steep GdFeCo to the perpendicular magnetization from the magnetization within a field is the optimal, 
as an ingredient of the read-out layer 3 of the magneto-optic disk of this invention, effectiveness with the same said of 
the rare earth transition-metals alloy described below is acquired, as explained above. 

[0133] Gdx Fel-X It has the property as shown in drawin g 14 , and has compensation temperature in 0.24< X<0.35 
beyond a room temperature. 

[0134] Gdx Col-X It has the property as shown in drawin g 15 , and has compensation temperature in 0.20< X<0.35 
beyond a room temperature. 

[0135] It is TbX when the FeCo alloy is used as transition metals. (FeY Col-Y) 1-X has compensation temperature 
above a room temperature in 0.20< X<0.30 (at this time, Y is arbitration). DyX (FeY Col-Y) 1-X has compensation 
temperature above a room temperature in 0.24< X<0.33 (at this time, Y is arbitration). HoX (FeY Col-Y) 1-X has 
compensation temperature above a room temperature in 0.25< X<0.45 (at this time, Y is arbitration). 
[0136] In addition to the above ingredient, the wavelength of the semiconductor laser which is the light source of an 
optical pickup is the above-mentioned 780nm. When it becomes short, an ingredient with the big pole car angle of 
rotation in the wavelength is also suitable as an ingredient of the read-out layer 3 of this invention. 
[0137] In optical disks, such as a magneto-optic disk, the magnitude of a light beam restricts the recording density, and 
this is already decided by laser wavelength and numerical aperture of an objective lens as explained. Therefore, if 
semiconductor laser with wavelength shorter than now appears, the recording density of a magneto-optic disk will 
improve only by it. At current, it is already 670-680nm. The semiconductor laser of wavelength is in utilization level 
mostly, and it is the wavelength of 400nm. The following SHG Research is energetically advanced also for laser. 
[0138] The pole car angle of rotation of a rare earth transition-metals alloy has the wavelength dependency, and 
generally, if wavelength becomes short, a pole car angle of rotation will decrease. When the film with a large pole car 
angle of rotation is used with short wavelength, signal strength becomes large and the regenerative signal of high quality 
will be acquired. 

[0139] They are Nd, Pt, Pr, and Pd to the ingredient of the above-mentioned read-out layer 3. Even when the pole car 
angle of rotation in short wavelength can be increased and short wavelength laser is used by carrying out minute amount 
addition of at least one kind of element inside, without hardly spoiling the property demanded as a read-out layer 3, the 
magneto-optic disk with which a quality regenerative signal is acquired can be offered. 

[0140] The above-mentioned element is added and read and, specifically, there are Nd0.05 [Gd0.26 (Fe0.82Co0.18) 
0.74] 0.95, Pt0.05 [Gd0.26 (FeO.82CoO.18) 0.74] 0.95, Pr0.05 [Gd0.26 (FeO.82CoO.18) 0.74] 0.95, and Pd0.05 [Gd0.26 
(Fe0.82Co0.18) 0.74] 0.95 as a layer 3. 

[0141] When the ingredient of the read-out layer 3 of the above-mentioned magneto-optic disk was replaced with 
Nd0.05 [Gd0.26 (Fe0.82Co0.18) 0.74] 0.95 from Gd0.26 (Fe0.82Co0.18) 0.74 and the same check of operation as the 
above was performed, the almost same result was obtained. 

[0142] Furthermore, the resistance to environment of read-out layer 3 the very thing improves by adding at least one 
kind of element among Cr, V, Nb(s), Mn, Be(s), and nickel of a minute amount into the ingredient of the above- 
mentioned read-out layer 3. That is, degradation of the property by oxidization of the ingredient of moisture and the 
read-out layer 3 by oxygen invasion is lessened, and the magneto-optic disk which was excellent in dependability over a 
long period of time can be offered. 

[0143] The above-mentioned element is added and read. As a layer 3 specifically For example Cr0.05[Gd0.26 0.74] 
0.95, V0.05 [Gd0.26 (FeO.82CoO.18) 0.74] 0.95, Nb0.05 [Gd0.26 (Fe0.82Co0.18) 0.74] 0.95, Mn0.05[Gd0.26 
(FeO.82CoO.18) (Fe0.82Co0.18) There are 0.74]0.95, Be0.05 [Gd0.26 (Fe0.82Co0.18) 0.74] 0.95, and nickelO.05 
[Gd0.26 (FeO.82CoO.18) 0.74] 0.95. 

[0144] Here, the experiment which investigates the enhancement effect of the car angle of rotation when adding the 
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above-mentioned element into the ingredient of the read-out layer 3 and which was conducted for accumulating is 
explained. 

[0145] The configuration of the sample used in the experiment is shown in drawing 30 . 

[0146] A sample forms 80nm of AlN(s) which are the transparence derivative layer 2 on the substrate 1 of glass. It reads 
on it and is X0.1 Gd0.28 (Fe0.8Co0.2) 0.72 0.9 as a layer 3. 50nm of film of a presentation is deposited. Next, it is 
Dy0.23Fe0.82Co0.18 0.77 as a record layer 4. 50nm was deposited and it was produced by coating the whole with the 
protective layer 5 of 20nm A1N further. Here, X is an alloying element and is Nd, Pr, Pt, and Pd. It is either. 
[0147] The wavelength dependency of thetaK (car angle of rotation) measured from the substrate 1 side of glass is 
shown in drawing 31 . As an example of a comparison, the result about the sample which does not contain the above- 
mentioned additive in the read-out layer 3 is also collectively shown in this drawing. 

[0148] At the sample which does not contain an additive, it is thetaK. Although it is large in a long wavelength region, it 
becomes small in a short wavelength region. On the other hand, they are Nd, Pr, Pt, and Pd. If it adds, it is thetaK in a 
short wavelength region. It becomes large. 

[0149] If a magneto-optic disk is played using short wavelength laser, since laser light can generally be small narrowed 
down compared with the case where a magneto-optic disk is played using long wavelength laser, the record bit recorded 
on high density is reproducible. At this time, it is thetaK at short wavelength. If the read-out layer 3 which consists of a 
large ingredient is used, regenerative-signal reinforcement will become large and the regenerative signal of high quality 
will be acquired. 

[0150] Therefore, according to the above-mentioned experimental result, it becomes an effective means to add the 
above-mentioned alloying element to record playback using short wavelength laser. In addition, it is thetaK in a short 
wavelength region, so that the addition of an alloying element is increased. The effectiveness of increasing becomes 
remarkable. 

[0151] X0.1 Gd0.28 (Fe0.8Co0.2) 0.72 0.9 a presentation - 600nm the magnitude of thetaK in the following 
wavelength regions ~ thetaK **(Pt is added) thetaK >(Nd is added) thetaK **(Pd is added) thetaK (Pr is added) - 
related (refer to drawing 31 ). Therefore, it will be thetaK if little Pt and Nd are added. It can do greatly. Furthermore, Pt 
addition is effective in raising the moisture resistance of the read-out layer 3. That is, Pt addition is thetaK in a short 
wavelength region. While enlarging, it also has the effectiveness of raising moisture resistance. 
[0152] Xa Gd0.28 (Fe0.8Co0.2) 0.72 1-a The addition with which the ingredient of a presentation changes from an 
amorphous substance to a crystalline substance is shown in Table 1 . 



[0153] 
Table 11 




X 


Kd 


Pr 


Pd 


Pt 


a 


0.61 


0.61 


0.26 


0.25 



[01 54] From Table 1 , Nd is understood that it can add so much more than Pt. That is, if Pt is added so much, that 
ingredient will become a crystalline substance from an amorphous substance, for this reason the noise by the grain 
boundary will increase, but even if it adds Nd so much, that ingredient is still amorphous and the organization is 
uniform. Therefore, it is possible to add Nd so much. 

[0155] Pd addition is effective in raising the moisture resistance of the read-out layer 3, and moreover, since there are 

more reserves than Pt, it is cheap. Even if it adds Pr so much like Nd, the ingredient is still amorphous and can be added 

so much. And it is effective in reading rather than Nd and raising the moisture resistance of a layer 3. 

[0156] Next, the experiment which investigates the damp-proof improvement effect when adding the above-mentioned 

element into the ingredient of the read-out layer 3 and which was conducted for accumulating is explained. 

[0157] The configuration of the sample used in the experiment is shown in drawing 32 . 

[0158] A sample forms 80nm of AlN(s) which are the transparence derivative layer 2 on the substrate 1 of glass with the 
group of a 3.5 inch diameter. It reads on it and is X0.1 Gd0.28 (Fe0.8Co0.2) 0.72 0.9 as a layer 3. 50nm of film of a 
presentation is deposited. Next, it is DyO.23FeO.82CoO.18 0.77 as a record layer 4. It was produced by depositing 50nm, 
coating with the protective layer 5 of 20 morenm A1N, and coating with the 5-micrometer overcoat layer 6. 
[0159] Here, X is an alloying element and is Pt, Pd, Nd, Pr, nickel, Mn, Be, V, Nb, or Cr. 

[0160] The sample of the above-mentioned magneto-optic disk was left in the thermostat of 120 degrees C and two 
atmospheric pressures (100% of humidity), and time amount change of the C/N ratio of a regenerative signal was 
investigated. Time amount change of the C/N ratio at the time of carrying out record playback of the record bit of 0.76- 
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micrometer length is shown in drawing 33 using 780nm light. A C/N ratio sets initial value to OdB, and is plotted. As an 
example of a comparison, the result about the sample which does not contain the above-mentioned additive in the read- 
out layer 3 is also collectively shown in this drawing. 

[0161] When Cr, V, Nb, Mn, Be, nickel, Pt, and Pd are added so that clearly from drawing, moisture resistance 
improves. Cr addition has effectiveness in damp-proof improvement most. 

[0162] Table 2 is the car angle of rotation (unit whenever) of the sample of the above-mentioned magneto-optic disk, 
and was measured with light with a wavelength of 780nm. As an example of a comparison, the car angle of rotation of 
the sample of the magneto-optic disk which does not contain an additive in the read-out layer 3 is also shown 
collectively. 
[0163] 



[Table 21 




X 


Cr 


V 


Kb 


Mn 


Be 


Ni 




0K 


1.40 


1.30 


1.35 


1.38 


1.40 


1.53 


1.44 



[0164] Although there is little effectiveness, nickel addition has the effectiveness which enlarges a car angle of rotation 
to damp-proof improvement, so that clearly from a table. 

[0165] Table 3 and Xa Gd0.28 (Fe0.8Co0.2) 0.72 1-a The addition a with which the ingredient of a presentation changes 

from an amorphous substance to a crystalline substance is shown. 

[0166] 



rTable 31 




X 


Cr 


Kb 


Mn 


Be 


Ni 


V 


a 


0.15 


0.30 


0.32 


0.16 


0.23 


0.42 



[0167] Even if it adds V so much so that clearly from a table, it is still amorphous, and the noise by the grain boundary 
can be stopped, and, moreover, moisture resistance can be raised. 

[0168] Table 4 shows the crystallization temperature Tcryst (the temperature and the unit from which an amorphous 
substance changes to a crystalline substance are **) of the ingredient of a presentation of X0.05 Gd0.28 (Fe0.8Co0.2) 
0.72 0.95. 
[0169] 



rTable 41 




X 


Cr 


Mn 


Be 


Ni 


V 


Nb 




T 


440 


400 


450 


400 


400 


500 


400 



[0170] Nb addition has the operation which raises crystallization temperature so that clearly from a table. For this 
reason, it can read, even if it performs repeat record playback, and degradation of a layer 3 can be suppressed, and, 
moreover, moisture resistance can be raised. A lot of reserves of Mn in soil are cheap. 

[0171] Table 5 shows the noise level (a unit is dB) of the sample of the above-mentioned magneto-optic disk. As an 
example of a comparison, the noise level of the sample of the magneto-optic disk which does not contain an additive in 
the read-out layer 3 is also shown collectively. In addition, the noise level of the sample of the example of a comparison 
was set to OdB. 
[0172] 



[Table 51 




X 


Cr 


Mn 


Ni 


V 


Nb 


Be 


m». 


Noise 


0 


1 


-2 


0 


0 


-2 


0 



[0173] Be and nickel A noise level falls by addition. Be addition can raise moisture resistance from nickel addition. 
[0174] Next, degradation of the signal quality at the time of performing record playback repeatedly using the sample of 
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the above-mentioned magneto-optic disk was investigated. 

[0175] Table 6 shows the C/N ratio after 1 million times repeat record playback (a unit is dB) at a room temperature. As 
an example of a comparison, the C/N ratio of the sample of the magneto-optic disk which does not contain an additive 
in the read-out layer 3 is also shown collectively. In addition, the C/N ratio of the sample of the example of a 
comparison was set to OdB. 
[0176] 



[Table 61 




X 


Cr 


V 


Kb 


Mn 


Be 


Ni 




C/N 


-1 


-2 


-2 


-2.5 


-2.5 


-3 







Pt 


Pd 


Pr 


Nd 


m. 




-3 


-3 


-6 


-7 


-4 



[0177] Next, in this example, although thickness of the read-out layer 3 was set to 50nm, thickness is not limited to this. 
Although informational record playback is made from the read-out layer 3 side as drawing 1 , if the thickness of the 
read-out layer 3 is too thin, the information on the record layer 4 will be transparent. That is, the masking effect by the 
magnetization within a field of the read-out layer 3 becomes small. 

[0178] Although it reads with each ingredient and a presentation and the thickness of a layer 3 changes in order to 
influence the magnetic properties of the read-out layer 3 of the record layer 4 as above-mentioned, as thickness of the 
read-out layer 3, 20nm or more is required. Moreover, since the information on a record layer will no longer be 
imprinted that what is necessary is just 50nm or more suitably if too not much thick, the thickness below 100 nm extent 
is suitable. 

[0179] The magneto-optic disk ( drawing 1 ) whose thickness of the read-out layer 3 is 20nm, 30nm, 40nm, and 50nm is 
produced, and the pole car hysteresis loop in the room temperature measured from the substrate 1 side is shown in 
drawin g 34 (a) - (d), respectively. 

[0180] Since the presentation of the record layer 4 is adjusted to the value near a compensation presentation at the room 
temperature, the coercive force of the record layer 4 in a room temperature is very large, but if a sufficiently big field is 
impressed, the magnetization direction of the record layer 4 will be reversed. For this reason, the read-out layer 3 is 
influenced in the magnetization direction of the record layer 4 by the switched connection force, and shows the pole car 
hysteresis loop as shown in drawing. In any case, the switched connection force is working, but when the thickness of 
the read-out layer 3 is thin ( drawing 34 (a) and (b)), and an impression field is zero, it turns out that the information on 
the record layer 4 reads and the mask of the magnetization of the read-out layer 3 is not carried out by the layer 3 toward 
the completely same direction as magnetization of the record layer 4. On the other hand, when the thickness of the read- 
out layer 3 becomes thick (this drawing (c)), it turns out that it appears gradually, and the information on the record 
layer 4 reads and the mask of the masking effect is carried out nearly completely by the layer 3 in this drawing (d) 
whose thickness of the read-out layer 3 is 50nm. 

[0181] Next, in order to investigate the degree of the masking effect when changing the presentation of GdFeCo of the 
read-out layer 3, changing compensation temperature, and also changing thickness to coincidence, the magneto-optic 
disk of the configuration of drawi ng 1 was produced, and it asked for the remanence ratio from the pole car hysteresis 
loop in the room temperature measured from the substrate 1 side. A result is shown in drawing 35 . The temperature in 
drawing shows compensation temperature. 

[01 82] In addition, a remanence ratio is remanence ratio =theta kr, as shown in drawing 36 . /(car angle of rotation in 
magnetic field zero) theta ks (car angle of rotation in magnetic field 15kOe) It calculated. Remanence ratio = at the time 
of 1 , it means that there is no masking effect and means that the mask of the information is carried out completely at the 
time of remanence ratio =0. 

[01 83] It turns out that the masking effect is so large that the thickness of the read-out layer 3 is so thicker that 
compensation temperature is high than drawing. When the thickness of the read-out layer 3 is lOOnm or less, below 100 
degrees C, the masking effect does not have compensation temperature. In order to acquire the masking effect, 
compensation temperature needs to be 125 degrees C or more, and the compensation temperature of 150 degrees C or 
more is preferably required. Similarly, in order to acquire the masking effect, it turns out that it is necessary to set 
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thickness of the read-out layer 3 to lOnm or more, and 20nm or more is preferably required. 
[Oi 84] Next, it was made the presentation which does not have compensation temperature as the presentation of 
GdFeCo of the read-out layer 3 is changed and it becomes excessive magnetizing [ of a rare earth sub-lattice ] the 
magnetic property in the temperature region from a room temperature to Curie temperature, and in order to investigate 
the degree of the masking effect when changing thickness, it asked for the remanence ratio. A result is shown in 
drawing 37 . The temperature in drawing shows Curie temperature. 

[01 85] It turns out that the masking effect is so large that the thickness of the read-out layer 3 is so thicker that Curie 
temperature is high than drawing. When the thickness of the read-out layer 3 is lOOnm or less, below 100 degrees C, the 
masking effect does not have Curie temperature. In order to acquire the masking effect, Curie temperature needs to be 
130 degrees C or more, and the Curie temperature of 200 degrees C or more is preferably required. Similarly, in order to 
acquire the masking effect, it turns out that it is necessary to set thickness of the read-out layer 3 to lOnm or more, and 
20nm or more is preferably required. 

[01 86] In the above, although the case where the thickness of the read-out layer 3 was lOOnm or less was explained, also 
when 200nm of thickness of the read-out layer 3 is carried out, the good masking effect is acquired. However, in order 
to carry out the temperature up of the read-out layer 3 and the record layer 4, very big laser power is needed. 
Considering the engine performance of semiconductor laser, the thickness of the read-out layer 3 has desirable 200nm 
or less, and its 150nm or less is more desirable. Moreover, it reads from the engine performance of semiconductor laser, 
and the compensation temperature of a layer 3 and Curie temperature have desirable 500 degrees C or less, and its 450 
degrees C or less are more desirable. 

[01 87] record layer 4 the temperature requirement where an ingredient is an ingredient in which perpendicular 
magnetization is shown from a room temperature to Curie temperature, and the Curie temperature was suitable for 
record - namely, - What is necessary is just 150 - 250 ** extent. In the above-mentioned example, although DyFeCo 
was adopted as a record layer 4, the perpendicular magnetic anisotropy is a small ingredient, therefore DyFeCo is 
recordable, even if a required external magnetic field is low, in case it is record. In the field modulation over-writing 
recording method mentioned later, especially this serves as a very advantageous point, and the miniaturization of the 
external magnetic field generator for record and low-power-ization of it are attained. 

[01 88] Except DyFeCo, TbFeCo, GdTbFe, NdDyFeCo, GdDyFeCo, and GdTbFeCo are suitable for the record layer 4. 
If an example is given, it will be TbXl(FeY Col-Y)-X. What is necessary is to have set and just to have satisfied 
0.10<=X<=0.30 to Y of arbitration. There are more specifically Tb0.18 (FeO.88CoO.12) 0.82. 

[0189] When the ingredient of the record layer 4 of the above-mentioned magneto-optic disk was replaced with Tb0.18 
(Fe0.88Co0.12) 0.82 from Dy0.23 (Fe0.78Co0.22) 0.77 and the same check of operation as the above was performed, 
the almost same result was obtained. 

[0190] The perpendicular magnetic anisotropy Ku is 4x106 erg [ about 3 - ]/cc and a large ingredient, the square shape 
of the car loop formation in an elevated temperature does not collapse, but TbFeCo can supply a magneto-optic- 
recording medium with very high regenerative-signal quality. 

[0191] The car loop formation acquired with the magneto-optic disk which used Above TbFeCo as a record layer 4 by 
reference is shown in drawin g 38 (a), and the car loop formation acquired with the magneto-optic disk using DyFeCo 
whose perpendicular magnetic anisotropy Ku is abbreviation 1x106 erg/cc as a record layer 4 is shown in drawing 38 
(b). In addition, the car loop formation was measured from the record layer 4 side to the substrate 1 of a magneto-optic 
disk under 1 80 degrees C. 

[0192] DyFeCo shows that the square shape of TbFeCo has the large perpendicular magnetic anisotropy Ku to the 
square shape getting worse. For this reason, a record bit serves as a beautiful edge configuration, and regenerative-signal 
quality becomes high. 

[0193] Moreover, they are Cr, V, Nb, Mn, Be, and nickel to the ingredient of the above-mentioned record layer 4. If at 
least one kind of element is added inside, dependability can be raised more over a long period of time. Moreover, 
although the thickness of the record layer 4 is decided by balance with the ingredient of the read-out layer 3, a 
presentation, and thickness, it is about 20nm or more. lOOnm or less is suitable. 
[0194] The thickness of A1N of the transparence dielectric 2 is not limited to 80nm. 

[0195] The thickness of the transparence dielectric layer 2 is determined in consideration of the so-called Kerr effect 
enhancement which increases the pole car angle of rotation from the read-out layer 3 using the cross protection of light, 
in case a magneto-optic disk is played. Signal quality at the time of playback (C/N) In order to enlarge as much as 
possible, it is required to enlarge a pole car angle of rotation, and for this reason, the thickness of the transparence 
dielectric layer 2 is set up so that a pole car angle of rotation may become the largest. 

[0196] This thickness changes with the wavelength of playback light, and the refractive indexes of the transparence 
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dielectric layer 2. It is [ as opposed to / the case of this example / the playback light wave length of 780 nm ] a refractive 
index. Since A1N of 2.0 is used, if thickness of A1N of the transparence dielectric layer 2 is set to about 30-120nm, the 
effectiveness of Kerr effect enhancement will become large. In addition, preferably, the thickness of A1N of the 
transparence dielectric layer 2 is 70 to 100 nm, and if it is this range, a pole car angle of rotation will become max 
mostly. 

[0197] Wavelength the above-mentioned explanation To the playback light which is 780nm, although, wavelength is 
one half, for example. What is necessary is just to also make thickness of the transparence dielectric layer 2 into one half 
mostly to the playback light which is 400nm. 

[0198] Furthermore, what is necessary is just to set up the thickness of the transparence dielectric layer 2 so that a 
refractive index and the value (optical path length) which multiplied by thickness may become the same when the 
refractive index of the transparence dielectric layer 2 changes by a difference or process of the ingredient of the 
transparence dielectric layer 2. 

[0199] that is, in this example, it multiplied by the refractive index 2 and 80nm of thickness of A1N of the transparence 
dielectric layer 2 -- although 160 nm serves as the optical path length of the transparence dielectric layer 2 - this 
refractive index of A1N - from 2 When it changes to 2.5, what is necessary will be just to set thickness as 160 nm / 
2.5=64 nm extent. 

[0200] There is so little the thickness that the refractive index of the transparence dielectric layer 2 is large so that the 
above-mentioned explanation may show, and it ends. Moreover, the enhancing effectiveness of a pole car angle of 
rotation also becomes large, so that a refractive index is large. 

[0201] although A1N changes the refractive index by changing a ratio of Ar and N2, gas pressure, etc. which are spatter 
gas at the time of a spatter — in general — It is 1.8 to about 2.1, and an ingredient with a comparatively big refractive 
index, and is suitable as an ingredient of the transparence dielectric layer 2. 

[0202] Moreover, the transparence dielectric layer 2 has the role which reads not only with the above-mentioned Kerr 
effect enhancement but with the protective layer 5, and prevents oxidation of the rare earth transition-metals alloy 
magnetic layer of a layer 3 and the record layer 4. 

[0203] The magnetic film which consists of rare earth transition metals tends [ very ] to oxidize, and especially rare 
earth tends to oxidize. For this reason, if the oxygen from the outside and moisture invasion are not prevented as much 
as possible, that property will deteriorate remarkably by oxidation. 

[0204] Therefore, in this example, the configuration of the form which puts the both sides of the read-out layer 3 and the 
record layer 4 by A1N is taken. A1N is a nitride which does not contain oxygen in the component, and is the ingredient 
which was very excellent in moisture resistance. 

[0205] Furthermore, the refractive index of A1N is comparatively as large as 2 order, and it is transparent, and since it 
does not contain the oxygen in the component, it can offer the magneto-optic disk excellent in long term stability. In 
addition, it is possible to introduce N2 gas or the mixed gas of Ar and N2, and to perform reactant DC (direct current) 
sputtering using Al target, and it is advantageous also at the thing point that a membrane formation rate is large, 
compared with RF (RF) spatter. 

[0206] as transparence dielectric layers 2 other than A1N - SiN with a comparatively large refractive index, AlSiN, 
AlTaN, SiAlON, TiN, TiON, BN, ZnS, Ti02 and BaTi03, and SrTi03 etc. - it is suitable. Among these, SiN, AlSiN, 
AlTiN, and TiN, BN and ZnS can offer especially the magneto-optic disk which was excellent in the component at 
moisture resistance excluding oxygen. 

[0207] SiN, AlSiN, AlTaN, SiAlON, TiN, TiON, BN, ZnS and Ti02, BaTi03, and SrTi03 It is formed of sputtering. 
AlSiN, AlTaN, and TiN and Ti02 It is possible to perform reactant DC sputtering and it is advantageous also at the 
thing point that a membrane formation rate is large, compared with RF (RF) spatter. In addition, for the refractive index 
of SiN, AlSiN, AlTaN, BN, and SiAlON, the refractive index of 1 .8-2. 1 , and TiN is [ the refractive indexes of 2-2.5, 
Ti02, BaTi03 and SrTi03 of the refractive index of 2-2.4, ZnS and TiON ] 2.2-2.8, and these refractive indexes change 
according to sputtering conditions. 

[0208] Since SiN and AlSiN have the comparatively small heat conductivity, they are suitable for the high record 
sensibility magneto-optic disk. The magneto-optic disk which excelled [ TiN / AlTaN and ] in corrosion resistance 
(pitting nature), respectively since Ta and Ti were contained is obtained. Since BN is very hard and it is strong to wear, 
generating of a blemish is prevented and the magneto-optic disk excellent in long term stability is obtained. ZnS, 
SiAlON, and TiON have a cheap target. Ti02, BaTi03, and SrTi03 Since the refractive index is very large, the 
magneto-optic disk excellent in regenerative-signal quality is obtained. 

[0209] When the ingredient of the transparence dielectric layer 2 of the above-mentioned magneto-optic disk was 
replaced with SiN from A1N and the same check of operation as the above was performed, the almost same result was 
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obtained. 

[0210] Although the thickness of A1N of a protective layer 5 set to 20nm in this example, there is what is limited to this. 
[ no ] As range of the thickness of a protective layer 5, 1 - 200 nm is suitable. 

[021 1] In this example, both the magnetic layer bubble **** thickness of the read-out layer 3 and the record layer 4 is 
lOOnm, and if it becomes this thickness, the light by which incidence was carried out from the optical pickup will hardly 
penetrate a magnetic layer. Therefore, what is necessary is just thickness required for there to be especially no limit in 
the thickness of a protective layer 5, and prevent oxidation of a magnetic layer over a long period of time. What is 
necessary is just to make it thin, if high [ if antioxidizing capacity is a low ingredient, it is thick in thickness, and ]. 
[0212] a protective layer 5 - the transparence derivative layer 2 --**-- the heat conductivity affects the record 
sensibility property of a magneto-optic disk. The laser power which needs a record sensibility property for record or 
elimination means whether how many it is the need. For the light by which incidence was carried out to the magneto- 
optic disk, the most is the transparence derivative layer 2. It passes, it is absorbed by read-out layer 3 and the record 
layer 4 which is the absorption film, and changes to heat. At this time, the heat of read-out layer 3 and the record layer 4 
moves to the transparence derivative layer 2 and a protective layer 5 by heat conduction. Therefore, the transparence 
derivative layer 2 and a protective layer 5 Thermal conductivity and heat capacity (specific heat) Record sensibility is 
affected. 

[0213] This is a protective layer 5 about the record sensibility of a magneto-optic disk. It means that it is [ that extent 
control can be carried out ] thickness, for example, record sensibility is raised (record elimination can be performed by 
low laser power). If it is the purpose, it is a protective layer 5. What is necessary is just to make thickness thin. Usually, 
in order to prolong a laser life, the to some extent higher one of record sensibility is advantageous, and it is [ the 
thickness of a protective layer 5 ] good. [ of the thinner one ] 

[0214] Since A1N is suitable and excellent in moisture resistance with this semantics, when it uses as a protective layer 
5, it can make thickness thin and can offer a magneto-optic disk with high record sensibility. 
[0215] In this example, the magneto-optic disk excellent in moisture resistance can be offered by setting a protective 
layer 5 to the same A1N as the transparence derivative layer 2, and they are a protective layer 5 and the transparence 
derivative layer 2. Productivity can also be raised by forming with the same ingredient. Since A1N is the ingredient 
which was very excellent in moisture resistance as above-mentioned, it can be set as 20nm which is comparatively thin 
thickness. The thinner one is advantageous even if it takes productivity into consideration. Moreover, they are SiN, 
AlSiN, AlTaN, SiAlON, TiN and TiON which will be used as an ingredient of the above-mentioned transparence 
derivative layer 2 as an ingredient of a protective layer 5 if the above-mentioned purpose and effectiveness are taken 
into consideration in addition to A1N, BN, ZnS and Ti02, BaTi03, and SrTi03. It is suitable. 
[0216] Moreover, transparence derivative layer 2 If the same ingredient is used, it is advantageous also in respect of 
productivity. 

[0217] Among these, SiN, AlSiN, AlTaN, and TiN, BN and ZnS can offer especially the magneto-optic disk which was 
excellent in the component at moisture resistance excluding oxygen. 

[0218] It is possible to use the substrates 1, such as the so-called glass substrate with 2 P layer which formed the 
ultraviolet curing mold resin layer as an ingredient of a substrate 1 on the glass by which the chemical strengthening 
was carried out in addition to the above-mentioned glass, and these glass substrates, a polycarbonate (PC), 
polymethylmethacrylate (PMMA), amorphous polyolefine (APO), polystyrene (PS), polychlorinated biphenyl (PVC), 
and epoxy. 

[0219] That excelling in mechanical characteristics (in the case of a magneto-optic disk face deflection, eccentricity, 
curvature, an inclination, etc.) and a degree of hardness are large, and a blemish cannot be easily attached due to sand or 
dust when the glass by which the chemical strengthening was carried out to the substrate 1 is adopted, since it is 
chemically stable, Since it excels in that neither dust nor dust can adhere easily since it is hard to be charged compared 
with not melting into various solvents, and plastics, that it is hard to be divided since it is strengthened chemically, 
moisture resistance, oxidation resistance, and thermal resistance It excels in that the long-term dependability of a 
magneto-optic-recording medium improves, and an optical property, and it is mentioned as an advantage that a high 
signal quality is acquired etc. 

[0220] In addition, when the above-mentioned glass and chemically strengthened glass are used as a substrate 1, as an 
approach of forming the concavo-convex signal called PURIPITTO beforehand formed in a substrate in order to acquire 
information, such as a guide truck for light beam guidance, and an address signal, on a substrate, it is formed by 
carrying out reactant dry etching of these glass substrate front face. Moreover, after irradiating the ultraviolet curing 
mold resin called 2P layer and stiffening resin, there is the approach of stripping a stamper and forming the above- 
mentioned guide truck, PURIPITTO, etc. on a resin layer. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_.cgi_ejje 



3/26/2004 



Page 18 of 38 



[0221] Since injection molding is made and water absorption is low compared with that the same substrate 1 can be 
supplied cheaply in large quantities and other plastics when PC is adopted as a substrate 1 , excelling in that the long- 
term dependability of a magneto-optic-recording medium improves, thermal resistance, and shock resistance etc. is 
mentioned as an advantage. In addition, about the ingredient in which the injection molding described below also 
including this ingredient is possible, a guide truck, PURIPITTO, etc. will be formed in the front face of a substrate 1 at 
molding and coincidence, if the stamper is attached in the molding metal mold front face at the time of injection 
molding. 

[0222] Since injection molding is made and the birefringence is small compared with that the same substrate 1 can be 
supplied cheaply in large quantities and other plastics when PMMA is adopted as a substrate 1, it excels in the optical 
property and that a high signal quality is acquired, excelling in endurance, etc. are mentioned as an advantage. 
[0223] Since the long-term dependability of a magneto-optic-recording medium improving since injection molding's is 
made and water absorption's is low compared with the same substrate 1 being supplied cheaply in large quantities and 
other plastics when APO's is adopted as a substrate 1, and the birefringence are small, excelling in the optical property 
and excelling in that a high signal quality is acquired, thermal resistance, and shock resistance etc. is mentioned as an 
advantage. 

[0224] Since injection molding is made and water absorption is low compared with that the same substrate 1 can be 

supplied cheaply in large quantities and other plastics when PS is adopted as a substrate 1, it is mentioned as an 

advantage that the long-term dependability of a magneto-optic-recording medium improves etc. 

[0225] Since injection molding is made and water absorption is low compared with that the same substrate 1 can be 

supplied cheaply in large quantities and other plastics when PVC is adopted as a substrate 1, it is mentioned as an 

advantage that the long-term dependability of a magneto-optic-recording medium improves, that it is fire retardancy, 

etc. 

[0226] Since water absorption is low compared with other plastics and it is that the long-term dependability of a 
magneto-optic-recording medium improves, and thermosetting resin when epoxy is adopted as a substrate 1, excelling in 
thermal resistance very much etc. is mentioned as an advantage. 

[0227] As mentioned above, as a substrate 1, although it is possible to use various ingredients, when using those 
ingredients as a substrate 1 of a magneto-optic disk, it is desirable to have satisfied the following optical properties and a 
mechanical characteristic. 

[0228] Refractive index : 1.44 - 1.62 ****** : lOOnm or less (both- way birefringence measured with parallel light) 
Transmission : 90% or more thickness fluctuation : **0.1mm tilt : Ten or less mrad face-deflection acceleration: 10m/s2 
The direction acceleration of the diameter of the following: 3 m/s2 When fluctuation of the refractive index of a 
substrate 1 becomes large, it becomes impossible to fully condense laser light, since the optical pickup for condensing 
laser light in the record layer 4 below is designed according to the refractive index of a substrate 1 . If the condensing 
condition of laser light changes, the temperature distribution of a record medium (that is, the read-out layer 3 and the 
record layer 4) will change, and record playback will be affected. In this invention, since the temperature distribution of 
the record medium at the time of playback become important especially, it is desirable to stop the refractive index of the 
substrate 1 to be used within the limits of 1 .44-1.62. 

[0229] Moreover, if a birefringence exists in a substrate 1 in order to carry out incidence of the laser light through a 
substrate 1, in case laser light will pass a substrate 1, the polarization condition will change. If a polarization condition 
changes in case this invention passes a substrate 1, it will become impossible to reproduce it in order to reproduce 
change of the magnetization condition of the read-out layer 3 as change of a polarization condition using the Kerr effect. 
Therefore, as for the both- way birefringence of the substrate 1 at the time of measuring with parallel light, it is desirable 
that it is below 100 ran. 

[0230] Moreover, if the transmission of a substrate 1 becomes low, in case the light beam from an optical pickup will 
pass a substrate 1, for example at the time of record, the quantity of light will decrease. Therefore, when it is going to 
obtain the quantity of light required for record with a record medium, the high power laser light source is needed. In 
especially this invention, since more quantity of lights are needed in order for a record medium to read with the record 
layer 4, to consist of two-layer [ of a layer 3 ] and to carry out the temperature up of the record medium compared with 
the record medium (there is no read-out layer 3) of the conventional monolayer, as for the permeability of a substrate 1, 
it is desirable that it is 90% or more. 

[0231] When fluctuation of the thickness of a substrate 1 becomes large, it becomes impossible moreover, to fully 
condense laser light, since the optical pickup for condensing laser light to a record medium is designed according to the 
thickness of a substrate 1. If the condensing condition of laser light changes, the temperature distribution of a record 
medium will change and it will have a bad influence on record playback. It is **0. 1mm about thickness fluctuation of 
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the substrate 1 used in this invention since the temperature distribution of the record medium at the time of playback 
become important especially. It is desirable to hold down to within the limits. 

[0232] Moreover, if a tilt exists in a substrate 1, it will be condensed by the leaning record-medium side, a condensing 
condition will change according to the condition of a tilt, and the laser light from an optical pickup will have a bad 
influence on record playback like the case where the thickness of a substrate 1 is changed. Therefore, it sets to this 
invention and they are 5mrad(s) more preferably 10 or less mrads about the tilt of a substrate 1 . Considering as the 
following is desirable. 

[0233] Moreover, when a substrate 1 moves up and down to an optical pickup, although it operates that an optical 
pickup should compensate the vertical movement and should condense laser light to a record-medium side, if vertical 
movement becomes large too much, compensation actuation of an optical pickup will become imperfect and the 
condensing condition of the laser light in a record-medium side will become imperfect. If the condensing condition of 
laser light will become imperfect, the temperature distribution of a record medium will change and it will have a bad 
influence on record playback. About the vertical movement at the time of rotation of the substrate used in this invention 
since the temperature distribution of the record medium at the time of playback become important especially, it is the 
face deflection acceleration 10 m/s2 Stopping below is desirable. 

[0234] Moreover, although the guide truck for light beam guidance is beforehand established in the substrate 1 in 1 .0- 
1 ,6-micrometer pitch, when eccentricity exists in a guide truck, a guide truck will move to radial to an optical pickup at 
the time of rotation. Although laser light is made to condense so that an optical pickup may compensate migration radial 
[ that ] and may maintain a guide truck and fixed relation at this time, it becomes impossible for compensation actuation 
of an optical pickup to become imperfect if migration to radial [ of a guide truck ] becomes large too much, and to make 
laser light condense, where a guide truck and fixed relation are maintained. About migration to radial [ at the time of 
rotation of the substrate used in this invention since the temperature distribution of the record medium at the time of 
playback become important especially ], it is the direction acceleration of a path 3 m/s2 Stopping below is desirable. 
[0235] As an approach of leading the condensed laser light to the position of a magneto-optic disk, the continuation 
servo system using the guide truck of the shape of the shape of a spiral and a concentric circle and the sample servo 
system using the pit train of the shape of the shape of a spiral and a concentric circle can be considered. 
[0236] In the case of a continuation servo system, as shown in drawin g 16 , it is 1.2-1.6-micrometer pitch, and it is 
common that the group of 0.2-0.6-micrometer width of face is formed in the depth of lambda/(8n) extent, and 
informational record playback is performed in a land part. This is called the magneto-optic disk of a land specification. 
Here, lambda is the wavelength of a laser beam and n is the refractive index of the substrate used. 
[0237] Such a thing for which this invention is applied to a general method is fully possible. In this invention, in the 
magneto-optic disk of for example, a land specification, it is 0.5-1.2-micrometer pitch by reducing sharply the cross talk 
which the record bit of an adjoining truck depends, it becomes possible to perform record playback, without being 
influenced by the cross talk from a contiguity record bit even when the group of 0.1-0.4-micrometer width of face is 
formed, and recording density improves sharply. 

[0238] Furthermore, without being influenced in 0.8-1.6-micrometer pitch by the cross talk from the record bit of an 
adjoining truck, when the group and land of the same width of face are formed and record playback is performed in both 
a group part and a land part as shown in drawin g 17 , it becomes possible to perform record playback in both a group 
part and a land part, and recording density improves sharply. 

[0239] On the other hand, in the case of a sample servo system, as shown in drawing 18 , it is common that 
informational record playback is performed so that it may be formed in the depth whose wobble pit is extent (lambda/ 
(4n)) as it is also at 1 .2-1 .6-micrometer pitch and a laser beam may always scan the core of a wobble pit. It is fully 
possible to apply this invention to such a general method. It is 0.5-1 .2-micrometer pitch by reducing the cross talk from 
the adjoining record bit sharply in this invention, it becomes possible [ without being influenced by the cross talk from 
the adjoining record bit even when a wobble pit is formed ] to perform record playback, and recording density improves 
sharply. 

[0240] Furthermore, as shown in drawing 19 , in 0.8-1.6-micrometer pitch, a wobble pit is formed, it becomes possible 
to perform record playback, without being influenced by the cross talk from a contiguity record bit when informational 
record playback is performed in the location where a wobble pit exists with reversed polarity, and recording density 
improves sharply. 

[0241] Moreover, as shown in drawin g 20 , when acquiring the positional information of a magneto-optic disk by 
carrying out wobbling of the groove in a continuation servo system Although the problem that the cross talk from the 
record bit which exists in a contiguity groove became large in the part from which the wobbling condition became an 
opposite phase existed Also in the part from which the wobbling condition became an opposite phase by applying this 
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invention, it becomes possible to perform good record playback, without the cross talk from the record bit which exists 
in a contiguity groove occurring. 

[0242] The magneto-optic disk of this example is suitable also for various optical pickups for record playback which are 
explained below again. 

[0243] For example, when adopting the optical pickup of the multi-beam method which used two or more light beams, 
as shown in drawing 21 Although the method of performing record playback by two or more light beams which position 
so that the light beam of the both ends of two or more light beams may scan a guide truck top, and are located between 
them is common It becomes possible to reproduce without being influenced of the cross talk from a contiguity record 
bit, even if it narrows spacing of a light beam by using the optical magnetic-head disk of this invention. Becoming [ to 
become possible to shorten the pitch of a guide truck, or to carry out record playback by many laser beams by between 
the guide trucks of a pair ] possible, recording density improves sharply. 

[0244] Although argued about the pitch of a guide truck etc. by the above explanation that it supposes that it has 0.4-0.6 
whose numerical aperture (N.A.) of the objective lens of the optical pickup to be used is a general value, and the 
wavelength of laser light is 670nm - 840nm By narrowing down laser light still smaller and applying the magneto-optic 
disk of this invention by setting N.A. to 0.6-0.95 still more greatly, it becomes possible to make still narrower the pitch 
and width of face of a guide truck, and still higher-density record playback is attained. 
[0245] Moreover, by using the laser beam with a wavelength of 335nm - 600nm using argon laser light with a 
wavelength of 480nm or an SHG component, by narrowing down laser light still smaller and applying this invention, it 
becomes possible to make still narrower the pitch and width of face of a guide truck, and still higher-density record 
playback is attained. 

[0246] The thing of 0.3-1 .0 can be used about a/w. When Gaussian distribution is being carried out here for the diameter 
of the flux of light by which a goes into an effective diameter and w goes into a lens optically [ a lens ], it is 1 of main 
reinforcement / e2. It is the radius which becomes reinforcement. 

[0247] Next, disk formatting at the time of applying to the magneto-optic disk of this example is described. 
[0248] In order to maintain the compatibility between different manufacturers or between different magneto-optic disks 
in a magneto-optic disk generally, it records beforehand as what kind of value or duty record in each radius location and 
elimination power are set in the PURIPITTO train of the depth of extent (lambda/(4n)) on a part of inside-and-outside 
periphery. Moreover, the test field which can actually perform record playback is established in the inside-and-outside 
periphery based on those read values (for example, IS 10089 refer to the specification). 

[0249] On the other hand, the information for considering as specific playback power is beforehand recorded in the 
PURIPITTO train on a part of inside-and-outside periphery also about playback power. 

[0250] In the magneto-optic disk of this invention, in order that the temperature distribution of the record medium at the 
time of playback may have big effect on reproducing characteristics, the setting approach of playback power is very 
important. 

[0251] It is more desirable to record beforehand the information for optimizing the playback power in each radius 
location from the playback power which prepared the test field for setting playback power as an inside-and-outside 
periphery, and was obtained in the test field as the setting approach of playback power for example, about playback 
power as well as record power in the pit train on a part of inside-and-outside periphery. 

[0252] It is more more desirable to change playback laser power according to a radius location in the Magnetic-Optical 
disk (hive using CAV especially with the always fixed engine speed of a magneto-optic disk, since the linear velocity of 
a magneto-optic disk changes according to a radius location. Therefore, it is better to record the information divided into 
as many radial fields as possible as a PURIPITTO train. 

[0253] Moreover, by dividing a record section into two or more zones with a radius location, and similarly, optimizing 
record power and playback power in a test field as an approach of setting up the more nearly optimal playback laser 
power, in each radius location, for every zone into the boundary parts of a zone and a zone, it becomes possible to 
control more correctly the temperature distribution of the record medium at the time of playback, and good record 
playback is attained. 

[0254] Next, the magneto-optic disk of this example explains the point which is what is adapted for the various 
recording methods explained below. 

[0255] First, the record approach of the magneto-optic disk of the 1st generation whose over- writing is impossible is 
explained. 

[0256] The magneto-optic disk of the 1st generation is IS 10089. Since it is already marketed mostly and over-writing is 
impossible based on specification (specification defined about the 5.25" erasable optical disk of ISO), in newly 
recording information on the place where information is already recorded, the part is once eliminated to it and actuation 
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of recording on a degree is needed for it. Therefore, at least two rotations of a magneto-optic disk are needed, and there 
is a defect in which a data transfer rate is slow. 

[0257] However, there is an advantage of not being so high, compared with the magneto-optic disk [ over-write / 

magneto-optic disk ] which explains below the engine performance required of a magnetic film. 

[0258] In order to abolish the fault whose over-writing is impossible, two or more optical heads are allotted, the loss of 

rotational delay is lost, and the approach of raising a data transfer rate is adopted with some equipments. 

[0259] For example, it is the approach of recording new information with the optical head which eliminates the 

information already recorded and is later pursued with the optical head to precede using two optical heads. In the case of 

playback, it reproduces using one of optical heads. 

[0260] Moreover, when recording using three optical heads, the optical head to precede eliminates the information 
already recorded, records new information with the following optical head, and verifies with the remaining optical head 
(it checks whether new information is recorded correctly). 

[0261] Moreover, instead of using two or more optical heads, a beam splitter is used for one optical head, two or more 
beams may be made and this may be used like two or more above-mentioned optical heads. 

[0262] Without this passing through the elimination process of the information already recorded, new information can 
be recorded and false over- writing using the magneto-optic disk of the 1st generation can be realized. 
[0263] The magneto-optic disk of this example can be checking that record, playback, and elimination can be 
performed, and is a magneto-optic disk applicable to this recording method as the place of experimental result 
explanation already showed it. 

[0264] Next, a field modulation over-writing recording method is explained. 

[0265] Irradiating the laser of power fixed to a magneto-optic-recording medium, a field modulation over- writing 
recording method will be the approach of modulating and recording magnetic field strength according to information, 
and if it explains based on drawing 22 , it will be as follows. 

[0266] Drawing 22 is the mimetic diagram showing an example of optical-magnetic disc equipment which performs 
field modulation over-writing in a magneto-optic disk, and is equipped with the optical head 1 1 which built in the photo 
detector (not shown) which receives the reflected light from a magneto-optic disk at the time of the laser light source 
(not shown) which irradiates laser light at the time of record and playback, record, and playback, and the surfacing mold 
magnetic head 12 connected with the optical head 1 1 mechanically or electrically. 

[0267] The surfacing mold magnetic head 12 consisted of magnetic-head 12b by which the coil was wound around the 
core which consists of surfacing slider 12a, a MnZn ferrite, etc., and the surfacing mold magnetic head 12 was pressed 
by the magneto-optic disk 14 by the suspension 13, and it has surfaced in the fixed gap of several micrometers - about 
10 micrometers of numbers. 

[0268] The surfacing mold magnetic head 12 and the optical head 1 1 are moved to the radius location of the request in 
the record section of a magneto-optic disk 14 in this condition. After condensing about 2-10mW laser light in the record 
layer of a magneto-optic disk 14, irradiating it from the optical head 1 1 and carrying out the temperature up of the 
record layer 4 to near the Curie temperature (or temperature from which coercive force is mostly set to "0") The field 
reversed facing up and downward according to the information which should be recorded is impressed by magnetic- 
head 12b. Information can be recorded by the over- writing recording method, without this passing through the 
elimination process of the information already recorded. 

[0269] In addition, although laser power was set constant in this example at the time of field modulation over-writing, if 
it lowers to the power which does not have laser power recorded and record is made not to be made when the polarity of 
a field changes, the record bit configuration recorded will become more beautiful and regenerative-signal quality will 
improve. 

[0270] In field modulation over-writing, although it is necessary to modulate a field at high speed when it is going to 
perform high-speed record, it is difficult for there to be constraint in respect of the power consumption of magnetic-head 
12b, and magnitude, and to generate a not much big field. Therefore, a thing recordable on a magneto-optic disk 14 by 
the comparatively small field is required. 

[0271] In the magneto-optic disk of this example, the Curie temperature of the record layer 4 is pressed down 
comparatively low with 150-250 degrees C, and while carrying out be easy to do record, the field at the time of record 
can be lower pressed down by adopting DyFeCo which is the small ingredient of a perpendicular magnetic anisotropy, 
and it has the composition of having been very suitable for the field modulation over write. 
[0272] Next, a light modulation over-writing recording method is explained. 

[0273] It is the approach of a field modulation over-writing recording method being completely contrary to a light 
modulation over-writing recording method, impressing fixed magnetic field strength to a magneto-optic-recording 
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medium, and modulating and recording laser power according to information. It will be as follows if this is explained 
based on drawing 23 thru/or drawing 27 . 

[0274] Drawing 24 is the temperature dependence of vertical coercive force, and the record magnetic field HW to the 
film surface of the read-out layer 3 suitable for the light modulation over-writing recording method explained below, 
and the record layer 4. It is shown. 

[0275] Record is the record magnetic field HW. It carries out by irradiating the laser light by which intensity modulation 
was carried out to height and 2 level, impressing, namely, temperature TH from which both the read-out layer 3 and the 
record layer 4 will become the Curie point TCI and TC2 neighborhood or more than it if the laser light of high-level I is 
irradiated as shown in drawing 25 up to - temperature TL from which only the record layer 4 will be set to two or more 
Curie point TCs if a temperature up is carried out and the laser light of a low II is irradiated up to - it is set up so that a 
temperature up may be carried out. 

[0276] Therefore, when the laser light of a low II is irradiated, it is the coercive force HI of the read-out layer 3. Since it 
is small enough, magnetization is the record magnetic field HW. According to the sense, the record layer 4 imprints in 
process of cooling further. That is, as shown in d rawin g 23 , magnetization becomes upward. Next, if the laser light of 
high-level I is irradiated, since it is over compensation temperature, the sense of magnetization of the read-out layer 3 is 
the record magnetic field HW. It becomes the case of the laser light of a low II with the reverse sense, i.e., facing down. 
Temperature TL by which the laser light of a low II was first irradiated only in the record layer 4 since the cooling 
processes of the read-out layer 3 and the record layer 4 differed (the direction of the record layer 4 is cooled quickly), 
although it falls to the same temperature as the laser light of a low II in process of cooling It becomes, and it reads, and 
the sense of magnetization of a layer 3 is imprinted by the record layer 4, and turns into facing down. Then, the read-out 
layer 3 falls to the same temperature as the laser light of low II **, and it is the record magnetic field HW. According to 
the sense, it becomes facing up. At this time, the sense of magnetization of the record layer 4 is that coercive force H2. 
Record magnetic field HW Since it is large enough, it is the record magnetic field HW. The sense is not followed. 
[0277] Laser luminous intensity is the level III of drawing 25 at the time of playback. When laser light is irradiated, it is 
set to TR ( drawing 24 ), magnetization of the read-out layer 3 shifts to perpendicular magnetization from the 
magnetization within a field, and, as for the temperature of the read-out layer 3, both the layers of the record layer 4 and 
the read-out layer 3 show a perpendicular magnetic anisotropy. At this time, it is the record magnetic field HW. Even if 
it is not impressed or is impressed, it is the coercive force H2 of the record layer 4. Since it is small enough, it reads at 
the time of playback and the sense of magnetization of a layer 3 is in agreement with the sense of the record layer 4 with 
the exchange force which acts on an interface with the record layer 4. 

[0278] Information can be recorded by the over-writing recording method, without this passing through the elimination 
process of the information already recorded. 

[0279] In addition, record is the record magnetic field HW. You may carry out by irradiating drawin g 26 or the laser 
light of two modulated types as shown in drawing 27 , impressing. 

[0280] namely, temperature TH from which both the read-out layer 3 and the record layer 4 will become the Curie point 
TCI and TC2 neighborhood or more than it if the laser light of the high level of Type I is irradiated up to - temperature 
TL from which only the record layer 4 will be set to two or more Curie point TCs if a temperature up is carried out and 
the laser light of the low of Type II is irradiated up to - it is set up so that a temperature up may be carried out. If it does 
in this way, the cooling process of the read-out layer 3 when the laser light of the high level of Type I is irradiated 
especially, and the record layer 4 can be made greatly different. That is, the direction of the record layer 4 is cooled 
quickly. For this reason, overwrite can be performed more easily. 

[0281] However, after the laser light of the high level of Type I is irradiated, the laser luminous intensity irradiated for a 
while should just be below a high level. 

[0282] According to the above recording method, there is an advantage it becomes unnecessary to impress the field for 
initialization which is generally needed at the time of light modulation over- writing. 

[0283] Generally the above-mentioned magneto-optic disk ( drawing 1 ) is called an one side type. If this magneto-optic 
disk is made to call generally the thin film parts of the transparence dielectric layer 2, the read-out layer 3, the record 
layer 4, and a protective layer 5 a record-medium layer, as shown in drawing 28 , it will serve as structure of a substrate 
1, the record-medium layer 9, and the overcoat layer 6. 

[0284] On the other hand, as shown in drawing 29 , the magneto-optic disk on which the thing in which the record- 
medium layer 9 was formed on the substrate 1 was pasted up by the glue line 10 so that two sheets and the record- 
medium layer 9-9 might counter is called the double-sided type. 

[0285] In addition, especially the ingredient of a glue line 10 has good polyurethane acrylate system adhesives. The 
hardening function of ultraviolet rays, heat, and three anaerobic types is put together, these adhesives have the 
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advantage that hardening of the part which becomes the shadow of the record-medium layer 9 which ultraviolet rays do 
not penetrate is hardened by heat and the anaerobic hardening function, it has very high moisture resistance, and the 
magneto-optic disk of the double-sided type which was extremely excellent in long term stability can be offered. 
[0286] Since the thickness of a magneto-optic disk can be managed with one half compared with a double-sided type, 
the one side type is advantageous to the record regenerative apparatus with which a miniaturization is demanded. 
[0287] Since double-sided playback is possible for a double-sided type, it is advantageous to the record regenerative 
apparatus of which large capacity is required. 

[0288] It is greatly dependent also on a recording method any shall be adopted between an one side type and double- 
sided type so that it may explain below besides taking into consideration the thickness of the above magneto-optic disks, 
and capacity. 

[0289] A light beam and a field are used for record of the information on a magneto-optic disk like common knowledge. 
As shown in drawing 22 , in optical-magnetic disc equipment, the light beam from the light sources, such as 
semiconductor laser, is made to condense on the record-medium layer 9 through a substrate 1 with a condenser lens 8, it 
irradiates, and a field is impressed to the record-medium layer 9 by field generators (for example, surfacing mold 
magnetic head 12) formed in the location which stood face to face against this, such as a magnet and an electromagnet. 
By making light beam reinforcement higher than the time of playback in the case of record, the temperature of the 
record-medium layer 9 of the condensed part rises, and the coercive force of the magnetic film of the part becomes 
small. If the field of the magnitude beyond coercive force is impressed from the exterior at this time, magnetization of a 
magnetic film will learn in the direction of the impressed field, and record will be completed. 
[0290] For example, it is necessary to bring a field generator (for many to be electromagnets) close to the record- 
medium layer 9 as much as possible in the field modulation over write which modulates the field for record according to 
information. If it is going to become irregular on a frequency (generally hundreds of kHz - dozens of MHz) required for 
record and this tends to generate a field (generally 500e - hundreds Oe extent) required for record by limit of generation 
of heat of the coil of an electromagnet, equipment power consumption, magnitude, etc., in the case of 0.2mm or less 
extent many, it will be necessary to bring close to a record medium to about 50 micrometers. For this reason, in a 
double-sided type magneto-optic disk, when a light beam is confronted and an electromagnet is arranged since it is 
required about 0.5mm even if the thickness of a substrate 1 is generally around 1 .2mm and is thin, it cannot record by 
record magnetic field strength running short. Therefore, when the record-medium layer 9 suitable for a record 
modulation over write is adopted, many one side type magneto-optic disks are used. 

[0291] On the other hand, the field for record while the field for record had turned to the one direction in the light 
modulation over write which modulates a light beam according to information is unnecessary. Therefore, for example, a 
generating field is strong, a permanent magnet can be used, and it brings close to the record-medium layer 9 as much as 
possible like [ in the case of being a field modulation over write ], and does not arrange, but from the record-medium 
layer 9, ** is also detached about several mm and can be arranged. Therefore, not only an one side type but a double- 
sided type is employable. 

[0292] When using the magneto-optic disk of this example as a single-sided disk, a variation which is explained on 
structure and to the following is possible. 

[0293] The 1st variation is the magneto-optic disk in which the rebound ace court layer (not shown) was formed on the 
overcoat layer 6, and has the structure of the 6/rebound ace court layer of 9/overcoat layers of 1 /record-medium layers 
of substrates. As a rebound ace court layer, it consists of ultraviolet curing mold resin of a polyurethane acrylate system, 
and the ultraviolet curing mold rebound ace court resin film of for example, an acrylate system is formed on the 
overcoat layer 6 whose thickness is about 6 micrometers. The thickness of a rebound ace court layer is 3 micrometers. 
[0294] By forming the overcoat layer 6, property degradation by oxidation of the record-medium layer 9 can be 
prevented, and dependability can be secured over a long period of time. In addition, by preparing the rebound ace court 
film, in an operation of the rebound ace court film which was excellent in abrasion resistance with a high degree of 
hardness even if the magnet for record contacted the disk, it is made hard to attach a blemish, and even if a blemish 
occurs, it can prevent it reaching even the record-medium layer 9. 

[0295] Moreover, the function of a rebound ace court layer is made to add to the overcoat layer 6 with a natural thing, 
and only the overcoat layer 6 may be made to require. 

[0296] The 2nd variation is the magneto-optic disk in which the rebound ace court layer (not shown) was formed to the 
field of the opposite side, in the record-medium layer 9 of a substrate 1, and has the structure of a rebound ace court 
layer / 6/rebound ace court layer of 9/overcoat layers of 1/record-medium layers of substrates while it forms a rebound 
ace court layer on the overcoat layer 6. 

[0297] As an ingredient of the substrate 1 for magneto-optic disks, although many plastics including PC is used, these 
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ingredients will be very soft compared with glass, and, also in having rubbed by the pawl, a blemish will enter. In case 
this blemish performs record playback by the light beam, when it is severe, a servo jump may be produced and 
informational record playback may become impossible. 

[0298] In the magneto-optic disk of this example, since it reproduces only [ near the core of a light beam ], the effect 
defects, such as a blemish of the front face of a substrate 1, affect playback will become larger than the conventional 
magneto-optic disk. For this reason, this configuration from which blemish generating can protect by preparing a 
rebound ace court layer in the field of the opposite side in the record-medium layer 9 of a substrate 1 is very effective. 
[0299] Moreover, also in a double-sided type, if a rebound ace court layer is prepared in the front face of each substrate 
1-1 of a magneto-optic disk, it is clear that there is same effectiveness. 

[0300] The 3rd variation is the magneto-optic disk which formed further the antistatic coat layer (not shown) or the 
layer to which the antistatic function was made to add on the overcoat layer 6 of the 1st and 2nd variation of the above, 
or the rebound ace court layer. 

[0301] If dust and dust are attached to the front face of a substrate 1, informational record reproducing may become 
impossible like a blemish. Moreover, by using a magnet as the surfacing mold magnetic head 12 ( drawing 22 ), when 
dust is attached on the overcoat film 6 and it is a field modulation over write, and the overcoat film 6 top is arranged 
about the gap of several micrometers, dust and dust will produce damage on the surfacing mold magnetic head 12 and 
the record-medium layer 9. 

[0302] If the configuration in which the layer which has an antistatic function was prepared in the front face by the side 
of a substrate 1 or the record-medium layer 9 side front face like this configuration is taken, it can prevent that the dust 
in air, dust, etc. adhere on the front face of a substrate 1, or the overcoat layer 6. 

[0303] In the magneto-optic disk of this example, since the effect the defect of the dust of the front face of a substrate 1 , 
dust, etc. affects playback since it reproduces only [ near the core of a light beam ] is larger than the conventional 
magneto-optic disk, this configuration is very effective. 

[0304] As an antistatic layer, the acrylic rebound ace court resin which mixed the conductive filler can be used, for 
example, and about 2-3 micrometers is suitable for the thickness. 

[0305] Moreover, an antistatic layer does not ask the substrate 1 of plastics, and the substrate 1 of glass, but lowers 
surface resistivity, and is prepared for the purpose which make it hard to attach dust, dust, etc. 
[0306] Moreover, the antistatic effectiveness may be made to add to the overcoat layer 6 or a rebound ace court layer 
with a natural thing. 

[0307] Moreover, also in a double-sided type, it is clear that this configuration is applicable to the front face of each 
substrate 1-1 of a magneto-optic disk. 

[0308] The 4th variation is the magneto-optic disk in which the lubricating layer (not shown) was formed on the 
overcoat layer 6, and has the structure of the 6/lubricating layer of 9/overcoat layers of 1 /record-medium layers of 
substrates. As a lubricating layer, for example, fluorine system resin can be used and about 2 is suitable for the 
thickness. 

[0309] By preparing a lubricating layer, when the surfacing mold magnetic head 12 is used with a field modulation over 
write, the lubricity between the surfacing mold magnetic head 12 and a magneto-optic disk can be raised. 
[03 10] That is, it is arranged in order that the surfacing mold magnetic head 12 may record information, maintaining the 
gap of several micrometers to dozens of micrometers on the record-medium layer 9, and the surfacing force committed 
so that it may generate by the airstream by high-speed rotation of a magneto-optic disk and the surfacing mold magnetic 
head 12 may be separated from the record-medium layer 9 is balanced with the press by the suspension 13 committed so 
that the surfacing mold magnetic head 12 may be forced on the record-medium layer 9, and the above-mentioned gap is 
maintained. 

[03 1 1] In adopting the CSS (Contact-Start-Stop) method with which the surfacing mold magnetic head 12 and a 
magneto-optic disk touch until it results in a halt from a predetermined rotational frequency using such the surfacing 
mold magnetic head 12 at time amount until it reaches a predetermined rotational frequency, and the time of rotation 
termination at the time of rotation initiation of a magneto-optic disk, when the surfacing mold magnetic head 12 and a 
magneto-optic disk adsorb, the surfacing mold magnetic head 12 may be damaged at the time of rotation initiation of a 
magneto-optic disk. However, according to the magneto-optic disk of this example, since lubricating film was prepared 
on the overcoat layer 6, the lubricity between the surfacing mold magnetic head 12 and a magneto-optic disk improves, 
and breakage of the surfacing mold magnetic head 12 by adsorption can be prevented. 

[03 12] If it is the ingredient which prevents degradation of the record-medium layer 9 with a natural thing and which 
also has the moisture-proof protection engine performance, it is not necessary to prepare the overcoat layer 6 and a 
lubricating layer separately. 
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[0313] The 5th variation is the magneto-optic disk which carried out the laminating of a moisture permeation prevention 
layer (not shown) and the 2nd overcoat layer (not shown) to the field of the opposite side in the record-medium layer 9 
of a substrate 1, and has the structure of an exaggerated coat layer / moisture permeation prevention layer / 
9/exaggerated coat layer 6 of 1 /record-medium layers of substrates. 

[0314] The transparence dielectric materials of A1N, AlSiN, SiN, AlTaN, SiO, ZnS, and Ti02 grade can be used for a 
moisture permeation prevention layer, and about 5nm is suitable for the thickness in it. The 2nd exaggerated coat layer 
is effective when the hygroscopic high plastics of PC etc. is used for a substrate 1 especially as a substrate 1. 
[03 1 5] The moisture permeation prevention layer has the effectiveness of pressing down low curvature change of the 
magneto-optic disk to environmental humidity. This is explained below. 

[0316] When this moisture permeation prevention film is not in the optical incidence side of a substrate 1, for example, 
when environmental humidity changes a lot, moisture absorbs moisture to the substrate 1 of plastics only from the side 
which does not have the record-medium layer 9, i.e., the incident light of a substrate 1, or moisture desorption is carried 
out. In the substrate 1 of plastics, a local volume change will arise according to this moisture absorption and moisture 
desorption, and curvature will arise in the substrate 1 of plastics. 

[0317] Since the curvature of this magneto-optic disk will be inclined by the substrate 1 to the optical axis of a light 
beam used for informational playback, record, etc., a servo shifts, a signal quality will deteriorate, or when severe, a 
servo jump will produce it. 

[03 1 8] Moreover, if a tilt exists in a substrate 1 , it will be condensed by the leaning field of the record-medium layer 9, a 
condensing condition will change according to the condition of a tilt, and the laser light from the optical head 1 1 
( drawing 22 ) will have a bad influence on record playback. 

[0319] Furthermore, when a substrate 1 moves up and down to the optical head 11, although it operates that the optical 
head 1 1 should compensate the vertical movement, and should condense laser light to the field of the record-medium 
layer 9, if vertical movement becomes large too much, compensation actuation of the optical head 1 1 will become 
imperfect, and the condensing condition of the laser light in the field of the record-medium layer 9 will become 
imperfect. If the condensing condition of laser light will become imperfect, the temperature distribution of the record- 
medium layer 9 will change, and record playback will be affected. In this example, since the temperature distribution of 
the record-medium layer 9 at the time of playback become important especially, it is necessary to press down the 
curvature change by the curvature of a substrate 1, and the environment as much as possible. 

[0320] Since moisture absorption of the moisture by the side of the front face of a substrate 1 and emission will be lost 
when there is a moisture permeation prevention layer if it is the magneto-optic disk of this configuration, the curvature 
of the substrate 1 at the time of an environmental variation can be pressed down sharply, and it becomes the 
configuration of having been suitable for especially the magneto-optic disk of this invention as it is the above-mentioned 
explanation. 

[0321] in addition, the 2nd exaggerated coat layer on a moisture permeation prevention layer is prepared for the 
purpose, such as prevention of blemish generating to a moisture permeation prevention layer, and protection of the front 
face of a substrate 1, - having - **** - the ingredient - the exaggerated coat layer 6 on the record-medium layer 9 - 
being the same . 

[0322] Furthermore, in addition to this configuration, for example, an above-mentioned rebound ace court layer or an 
above-mentioned antistatic layer may be prepared on it instead of the 2nd exaggerated coat layer. 
[0323] Although the pitch formed in the substrate 1 the groove which is 1.6 micrometers in the above example, even if it 
made it the 1.2-micrometer groove, it checked that the record reproducing characteristics which are satisfactory 
practically were acquired. 

[0324] If it follows, for example, N.A. makes small the diameter of a spot of the playback light beam 7 using the bigger 
condenser lens 8 than 0.55 using short wavelength laser with laser wavelength shorter than 780nm, even if it makes it a 
groove with a pitch (for example, pitch of 0.8 micrometers) of 1 .2 micrometers or less, the record playback which is 
satisfactory practically will be attained. 

[0325] In addition, it is necessary to take into consideration at least **0.05-micrometer error on manufacture to the 
width of face of a land, and the width of face of a groove. 

[0326] Moreover, the ratio of the width of face of a land and the width of face of a groove has the desirable thing with 
almost same C/N on a land and C/N on a groove to set up like. Therefore, the ratio may be shifted a little from 1 : 1 on 
balance with the depth of a groove. 

[0327] In the optical-magnetic disc equipment which performs record playback by one light beam, in order to switch a 
tracking servo to the truck on a groove from the truck on a land, it is necessary to switch the polarity of a tracking servo. 
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[0328] After recording on the truck on a land and performing record on the truck on all lands first as the record 
approach, the polarity of a tracking servo is switched and it records on the truck on a groove. Moreover, a truck is 
divided into radial [ of a magneto-optic disk ] to a logical field, and first, if it is made to record on the truck on the 
groove of the logic-partitioning field after recording on the truck on the land of a certain logic-partitioning field and 
performing record on the truck on all the lands of the logic-partitioning field, an access rate will improve. 
[0329] It is not necessary to switch the polarity of a tracking servo, and, moreover, the fast transfer of data becomes 
possible using two or more light beams with the optical-magnetic disc equipment which applies a tracking servo to the 
truck on a land, and the truck on a groove for each light beam. In addition, it is required to detach two or more light 
beams to some extent so that the configuration of a record bit may not be confused by heat interference in the case of 
record. 

[0330] It will be as follows if the 2nd example of this invention is explained based on drawing 39 . In addition, the same 
sign is appended to the member shown in the drawing of the aforementioned example for convenience of explanation, 
and the member which has the same function, and the explanation is omitted to it. 

[0331] The magneto-optic disk of this example has the configuration the laminating of a substrate 1, the transparence 
dielectric layer 2, the read-out layer 3, the record layer 4, the heat dissipation layer 20, and the exaggerated coat layer 6 
was carried out [ configuration ] to this order, as shown in drawing 39 . 

[0332] aluminum can be used for the heat dissipation layer 20, and about lOOnm is suitable for the thickness in it. The 
same ingredient as said example can be used for a substrate 1, the transparence dielectric layer 2, the read-out layer 3, 
the record layer 4, and the exaggerated coat layer 6. 

[0333] Since the heat dissipation layer 20 was formed on the record layer 4, there is effectiveness which makes a record 
bit configuration Sharp more in the case of record. This is based on the following reason. 
[0334] The most reads the light beam by which incidence was carried out from the plane-of-incidence side, it is 
absorbed by a layer 3 and the record layer 4, and changes to heat. While conducting heat in the thickness direction of the 
read-out layer 3 and the record layer 4 at this time, it conducts to layer inboard, i.e., a longitudinal direction. There are 
many amounts of heat conduction to this longitudinal direction, and if the rate to heat-conduct is slow, when it is going 
to record on a high speed with high recording density, it will have a thermal bad influence on it to the record bit which it 
is going to record on a degree for example more. For this reason, it becomes a record bit longer than fixed die length, or 
the record bit which spread in the longitudinal direction to the guide truck is formed. When a record bit spreads in a 
longitudinal direction, it leads to the increment in the amount of cross talks, and it becomes impossible to perform good 
record playback. 

[0335] In this example, since the heat dissipation layer 20 which consists of high aluminum of heat conduction is 
formed on the record layer 4, the breadth of lateral heat can be missed in the heat dissipation layer 20 side, i.e., the 
thickness direction, and the breadth of the heat to the above longitudinal directions can be reduced. Therefore, it 
becomes possible to perform record without the heat interference with a more high consistency under more nearly high- 
speed record conditions. 

[0336] Moreover, if the heat dissipation layer 20 is formed, it will become advantageous also in the case of light 
modulation over-writing record so that it may explain below. 

[0337] When there is a heat dissipation layer 20 and the field which once carried out the temperature up by light beam 
exposure in process of record gets cold, the difference more clearly made into the temperature change of each layer of 
the read-out layer 3 and the record layer 4 can be given. Since especially this effectiveness can make greatly different 
the cooling process of the read-out layer 3 when the laser light of a high level is irradiated, and the record layer 4 (the 
direction of the record layer 4 is cooled quickly), it can perform overwrite more easily. 

[0338] The thermal conductivity of aluminum which is the ingredient of the heat dissipation layer 20 is higher than the 
rare earth transition-metals alloy film used for the read-out layer 3 and the record layer 4, and it is an ingredient suitable 
for the heat dissipation layer 20. In addition, since this A1N is formed by carrying out the reactant spatter of the 
aluminum target by Ar and N2 gas when using A1N for the transparence dielectric layer 2, the heat dissipation layer 20 
can be easily formed by carrying out the spatter of the same aluminum target by Ar gas. Moreover, aluminum is also a 
very cheap ingredient. 

[0339] The ingredient of the heat dissipation layer 20 should just be an ingredient with larger thermal conductivity than 
the read-out layer 3 and the record layer 4 like Au, Ag, Cu, SUS, Ta, and Cr in addition to aluminum. 
[0340] Since it excels in oxidation resistance, moisture resistance, and pitting-proof nature when Au, Ag, and Cu are 
adopted as a heat dissipation layer, dependability improves over a long period of time. 

[0341] Since it excels in oxidation resistance, moisture resistance, and pitting-proof nature extremely when SUS, Ta, 
and Cr are adopted as a heat dissipation layer, dependability improves over a long period of time. 
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[0342] In addition, at this example, it is lOOnm about the thickness of the heat dissipation layer 20. Although carried 
out, the heat dissipation effectiveness becomes high, in addition its dependability also improves over a long period of 
time, so that it thickens. However, since the record sensibility of a magneto-optic disk is also affected as already 
explained, the thickness according to the thermal conductivity of an ingredient and the specific heat needs to be set up, 
and it is 5-200nm. The range is good. It is especially 10-100nm. It is suitable. If it is the ingredient which whose thermal 
conductivity was comparatively high and was excellent in corrosion resistance, thickness is 10-100nm. With extent, it is 
thin, and ends and the time amount which the film formation at the time of manufacture takes can also be shortened. 
[0343] Moreover, a dielectric layer (not shown) may be inserted between the record layer 4 and the heat dissipation 
layer 20. the ingredient same to a dielectric layer as the transparence dielectric layer 2 ~ it uses - ****ing - A1N, SiN, 
and Al SiN etc. - the ingredient explained in the 1st example can be used. If the nitride which does not contain oxygen 
in components, such as A1N, SiN, AlSiN, TiN, AlTaN, ZnS, and BN, especially is used, the magneto-optic disk which 
was excellent with dependability over a long period of time can be offered. The thickness of a dielectric layer is 10- 
1 OOnm. The range is good. 

[0344] It will be as follows if the 3rd example of this invention is explained based on drawing 40 . In addition, the same 
sign is appended to the member shown in the drawing of the aforementioned example for convenience of explanation, 
and the member which has the same function, and the explanation is omitted to it. 

[0345] The magneto-optic disk of this example has the configuration the laminating of a substrate 1, the transparence 
dielectric layer 2, the read-out layer 3, the record layer 4, the transparence dielectric layer 21, a reflecting layer 22, and 
the exaggerated coat layer 6 was carried out [ configuration ] to this order, as shown in drawing 40 . 
[0346] A1N can be used for the transparence dielectric layer 21, and about 30nm is suitable for the thickness to it. 
aluminum can be used for a reflecting layer 22 and about 30nm is suitable for the thickness to it. The same ingredient as 
said example can be used for a substrate 1, the transparence dielectric layer 2, the read-out layer 3, the record layer 4, 
and the exaggerated coat layer 6. However, 15nm of the one half of said 1st example and thickness of the record layer 4 
are set to 15nm of the one half of said 1st example, and thickness of the read-out layer 3 is made into 30nm in all of both 
layers, and very thin thickness. 

[0347] That is, in the magneto-optic disk of this example, a part of light beam which carried out incidence penetrates the 
read-out layer 3 and the record layer 4, it penetrates the transparence dielectric layer 21 , and is reflected by the 
reflecting layer 22. 

[0348] The light reflected on the front face of the read-out layer 3 and the light which was reflected by the reflecting 
layer 22 and penetrated the record layer 4 and the read-out layer 3 again interfere by this, enhancing of the magneto- 
optical effect is carried out, and a pole car angle of rotation becomes large. For this reason, information can be 
reproduced more to high degree of accuracy, and the quality of a regenerative signal improves. 
[0349] In order to raise the enhancing effectiveness in this configuration, the thickness of the transparence dielectric 
layer 2 is 70-1 OOnm. It is the optimal and 15-50nm is suitable for the thickness of the transparence dielectric layer 21 at 
this time. 

[0350] It is 70-100nm about the thickness of the transparence dielectric layer 2. Then, a good reason is that the 
enhancing effectiveness of a pole car angle of rotation becomes large most as already explained in the 1st example. 
[0351] A reflection factor becomes small, although a pole car angle of rotation becomes larger as the thickness of the 
transparence dielectric layer 21 thickens thickness. If a reflection factor is made not much small too much, the signal for 
applying a servo to a guide truck will become small, and the stable servo will no longer be applied. For this reason, as 
for the thickness of the transparence dielectric layer 21, about 15-50nm is suitable. 

[0352] Moreover, if the refractive index of the transparence dielectric layer 21 is made larger than the refractive index 
of the transparence dielectric layer 2, the enhancing effectiveness can be heightened more. 

[0353] Moreover, since the read-out layer 3 and the record layer 4 are layers with the high rate of light absorption which 
both consists of a rare earth transition-metals alloy, if the thickness which doubled these is set to 50nm or more, light 
will hardly penetrate but the enhancing effectiveness will no longer be acquired. Therefore, 10-50nm is suitable for the 
thickness which doubled two-layer [ these ]. 

[0354] Moreover, since light will penetrate a reflecting layer 22 and the enhancing effectiveness will fall if the thickness 
of a reflecting layer 22 is too thin not much, also at the lowest, about 20nm is required. Moreover, since laser power 
required for record, playback, etc. will become high and will reduce the record sensibility of a magneto-optic disk if too 
not much thick, it is lOOnm. Extent is desirable below. Therefore, the suitable thickness for a reflecting layer 22 is 20- 
lOOnm. It is the range. 

[0355] For the reason for having adopted aluminum, as an ingredient of a reflecting layer 22, a reflection factor is about 
80% in the wavelength range of semiconductor laser. It is mentioned that it becomes possible to use A1N of the 
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transparence dielectric layer 2 and common aluminum target in the case of formation by the large thing and sputtering 
etc. When forming A1N as above-mentioned, the mixed gas of Ar and N2 or N2 gas performs reactive sputtering, when 
forming 22 reflecting layerAl, Ar gas is introduced and sputtering is performed. 

[0356] As reflecting layers other than Al , the reflection factor in the wavelength of a light beam should just be 50% or 
more of ingredient like Au, Pt, Co, nickel, Ag, Cu, SUS, Ta, and Cr. 

[0357] Since it excels in oxidation resistance, moisture resistance, and pitting-proof nature when Au, Pt, Cu, and Co are 
adopted as a reflecting layer 22, dependability improves over a long period of time. 

[0358] Since a magneto-optic disk becomes high record sensibility since the heat conductivity is small and it excels in 
oxidation resistance, moisture resistance, and pitting-proof nature when nickel is adopted as a reflecting layer 22, 
dependability improves over a long period of time. 

[0359] Since it excels in oxidation resistance, moisture resistance, and pitting-proof nature when Ag is adopted as a 
reflecting layer 22, dependability improves over a long period of time. And Ag target is cheap. 
[0360] Since it excels in oxidation resistance, moisture resistance, and pitting-proof nature extremely when SUS, Ta, 
and Cr are adopted as a reflecting layer 22, the magneto-optic disk which was more excellent in dependability over a 
long period of time can be offered. 

[0361] It will be as follows if the 4th example of this invention is explained based on drawing 41 and 42. In addition, the 
same sign is appended to the member shown in the drawing of the aforementioned example for convenience of 
explanation, and the member which has the same function, and the explanation is omitted to it. 
[0362] The magneto-optic disk of this example has the configuration the laminating of a substrate 1, the transparence 
dielectric layer 2, the read-out layer 3, the record layer 4, a protective layer 5, and the exaggerated coat layer 6 was 
carried out [ configuration ] to this order, as shown in drawin g 41 . Although it is similar with the structure of the 
magneto-optic disk of said 1st example, the magnetic properties of the read-out layer 3 differ so that it may explain in 
full detail below. 

[0363] The read-out layer 3 consists of a rare earth transition-metals alloy, and the sub-lattice magnetic moment of a 
rare earth metal and the sub-lattice magnetic moment of transition metals are the ferrimagnetic substance which has 
turned to hard flow mutually. The temperature characteristics of these sub-lattice magnetic moments differ mutually, 
and the magnetic moment of transition metals becomes large relatively compared with the magnetic moment of a rare 
earth metal at an elevated temperature. 

[0364] At the room temperature, the read-out layer 3 makes [ more ] the content of a rare earth metal in the room 
temperature than a compensation presentation so that it may be in the magnetization condition within a field. If a light 
beam is irradiated, the temperature of the part will rise and the sub-lattice magnetic moment of transition metals will 
become large relatively. Therefore, the magnetization as the whole becomes small and perpendicular magnetization 
comes to be shown. 

[0365] That is, as shown in the temperature characteristic of the coercive force of dr awin g 42 , the read-out layer 3 is in 
the magnetization condition within a field that magnetization has turned to film surface inboard in the room temperature 
(TROOM), at one or more-TP temperature, will be in the perpendicular magnetization condition that magnetization has 
turned to the direction perpendicular to a film surface, and will serve as perpendicular magnetic anisotropy films in 
read-out temperature (TREAD). 

[0366] then, RE with more [ in the read-out layer 3 of this example ] content of a rare earth metal in a room temperature 
than a compensation presentation - it is made the rich presentation, furthermore, the read-out layer 3 — from a room 
temperature up to Curie temperature - always - RE - it is necessary to be a rich presentation Here, RE Rich is the 
presentation with more contents of a rare earth metal than a compensation presentation, and TM Rich who mentions 
later is the presentation with more contents of transition metals than a compensation presentation. 
[0367] The record layer 4 consists of a rare earth transition-metals alloy which consists of perpendicular magnetic 
anisotropy films, and in a room temperature, since it is stabilized and the information recorded as a magnetization 
direction is saved, coercive force HC 2 (refer to drawing 42 ) fully needs to be high. When disturbance, such as an 
external magnetic field, is considered, the coercive force of 100 kA/m extent is enough, but if it can do, it is desirable to 
have the coercive force of 400 or more kA/m. 

[0368] Next, the light modulation over-writing in the above-mentioned magneto-optic disk is explained. 
[0369] A light beam is irradiated, and when the temperature of the record layer 4 rises to about two Curie-temperature 
TC to which record is performed, the magnetization direction of the record layer 4 is determined by the balance with the 
magnetostatic bonding strength which is going to arrange the magnetization direction of the record layer 4 in the 
direction of a record field, and the switched connection force in which it arranges the direction of the sub-lattice 
magnetic moment of the read-out layer 3 and the record layer 4. Therefore, in about two Curie-temperature TC to which 
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record is performed, the direction of the force which the above-mentioned magnetostatic bonding strength and the 
switched connection force exert on the record layer 4 needs to be hard flow. That is, in about two Curie-temperature TC 
of the record layer 4, since the read-out layer 3 is RE Rich, the record layer 4 needs to serve as TM Rich. 
[0370] or [ that magnetization of the record layer 4 becomes very small when the temperature of the record layer 4 rises 
to the about (TL of drawing 42 ) two Curie-temperature TC by irradiating the light beam of the 1st comparatively low 
power at a magneto-optic disk ] - or since it is lost, the magnetization direction of the read-out layer 3 turns to the 
direction of a record field. Moreover, so that the temperature of the read-out layer 3 by the side of optical incidence may 
change more highly than the temperature of the record layer 4 Namely, so that it may be set to Tl 1 (average temperature 
of read-out layer 3) >T22 (average temperature of the record layer 4) When the thickness of the read-out layer 3 and the 
thickness of the record layer 4 were set up and the switched connection force committed in the record layer 4 from the 
read-out layer 3 and the magnetostatic bonding strength which a record field exerts on the record layer 4 are measured, 
the magnetostatic bonding strength which a record field exerts on the record layer 4 becomes strong relatively. 
Consequently, it becomes possible to turn the magnetization direction of the record layer 4 in the direction determined 
according to the magnetostatic bonding strength which a record field exerts on the record layer 4. 
[0371] Next, although a temperature rise is carried out through the same process when the temperature of the record 
layer 4 rises to the two or more (TH of drawing 42 ) Curie-temperature TCs by irradiating the light beam of the 2nd 
comparatively high power at a magneto-optic disk When the temperature gradient of the direction of thickness is 
canceled in a temperature downward process and temperature descends to near the Curie temperature of the record layer 
4, it is possible to realize the condition of Tl 1=T22. At this time, magnetization of the record layer 4 becomes very 
small, or since it becomes there is not less, the magnetization direction of the read-out layer 3 turns to the direction of a 
record field. 

[0372] In this case, as compared with the case where the light beam of the 1st low comparison power of the above is 
irradiated, the switched connection force committed in the record layer 4 from the read-out layer 3 becomes strong 
relatively. Consequently, it becomes possible to turn the magnetization direction of the record layer 4 in the direction 
determined according to the switched connection force from the read-out layer 3. 

[0373] Thus, it becomes possible to change the magnetization direction of the record layer 4 by the case where the light 
beam of the case where the light beam of the 1st comparatively low power is irradiated, and the 2nd comparatively high 
power is irradiated. That is, light modulation over-writing is attained. 

[0374] When reading the magnetization direction of the recorded record layer 4, the light beam of power still lower than 
the 1st power is irradiated. Since the reinforcement of the light beam irradiated is generally Gaussian distribution, the 
temperature distribution of the read-out layer 3 also turn into Gaussian distribution. For this reason, it is possible to 
make the read-out layer 3 only for a core smaller than the diameter of a light beam into a perpendicular magnetization 
condition. 

[0375] The magnetization direction of the read-out layer 3 is determined that it will arrange the direction of the sub- 
lattice magnetic moment of the read-out layer 3 and the record layer 4 by switched connection with the record layer 4. 
Therefore, it becomes possible to read the magnetization direction of the record layer 4 of only the range smaller than 
the diameter of a light beam for a core of a light beam. 

[0376] In addition, although it becomes impossible to perform light modulation over-writing when the record layer 4 is 
RE Rich in about two Curie-temperature TC, it is possible to read the information recorded by the record approaches, 
such as field modulation over-writing. 

[0377] In the above, the read-out layer 3 is in the magnetization condition within a field that magnetization has turned to 
film surface inboard in the room temperature (TROOM), and presupposed that it is necessary be in the perpendicular 
magnetization condition that magnetization has turned to the direction perpendicular to a film surface at one or more-TP 
temperature in connection with the temperature rise, and to become perpendicular magnetic anisotropy films in read-out 
temperature (TREAD). However, in order to depend for the playback output at the time of read-out on the inclination of 
magnetization of the read-out layer 3, the read-out layer 3 will not need to be in the perfect magnetization condition 
within a field in a room temperature, and will not need to be in a perfect perpendicular magnetization condition in read- 
out temperature. 

[0378] That is, if it reads with a room temperature and the conditions of the inclination of magnetization of the read-out 
layer 3 differ in temperature, the effectiveness which reads the magnetization direction of the record layer 4 of only the 
range smaller than the diameter of a light beam for a core of a light beam at the time of read-out will be acquired. 
[0379] Next, the light modulation over-writing using an example and its manufacture approach, and this magneto-optic 
disk and its playback trial of the above-mentioned magneto-optic disk are explained. 

[0380] In the sputtering system which offered the 5 yuan target which consists of Al, Gd, Dy, Fe, and Co Counter a 
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target and the substrate 1 made from a polycarbonate which has PURIGURUBU and PURIPITTO is arranged. After 
carrying out evacuation of the inside of a sputtering system to lxlO-6Torr, introduce the mixed gas of an argon and 
nitrogen and power is supplied to the target of Al . The transparence dielectric layer 2 of 80nm thickness which consists 
of A1N with the gas pressure of 4xlO-3Torr and the sputtering rate of 12 nm/min was formed. 
[0381] Next, again, after carrying out evacuation to lxlO-6Torr, argon gas was introduced, power was supplied to the 
target of Gd, Fe, and Co, and the read-out layer 3 of 50nm thickness which consists of GdFeCo in spatter rate - of the 
gas pressure of 4xlO-3Torr and 15 nm/min was formed. The read-out layer 3 was RE Rich, it did not have compensation 
temperature but the Curie-temperature TCI was 300 degrees C. The presentation of GdFeCo was Gd0.26 
(Fe0.82Co0.18)0.74. 

[0382] Next, the power currently supplied to Gd was stopped, power was supplied to the target of Dy, and the record 
layer 4 of 50nm thickness which consists of DyFeCo similarly was formed. It is TM Rich at a room temperature, and the 
record layer 4 made coercive force HC 2 800 kA/m, and compensation temperature should exist and it made Curie- 
temperature TC2 150 degrees C. Moreover, the presentation of DyFeCo was Dy0.23 (FeO.82CoO.18) 0.77. 
[0383] Next, the mixed gas of an argon and nitrogen was introduced, power was supplied to the target of Al, and the 
protective layer 5 of the 20nm thickness which consists of A IN with the gas pressure of gas pressure 4xlO-3Torr and 
the sputtering rate of 12 nm/min was formed. A protective layer 5 should just determine the thickness so that it may be 
possible to protect the read-out layer 3 and the record layer 4 from the corrosion of oxidation etc. 
[0384] Next, ultraviolet-rays hardening resin was applied with the spin coat, and the overcoat layer 6 was formed by 
irradiating ultraviolet rays. 

[0385] Here, although thickness of the read-out layer 3 and the record layer 4 was set to 50nm, respectively, it was 
possible by setting the read-out layer 3 and the record layer 4 to lOOnm to have used the temperature gradient of the 
direction of thickness for an effective target more. 

[0386] Where attached the above-mentioned magneto-optic disk in optical-magnetic disc equipment, it made it rotate so 
that the linear velocity of a magneto-optic disk may serve as 10 m/s in a laser-beam exposure location and the record 
field of 25 kA/m is impressed The 1st laser power was set to 6mW, the 2nd laser power was set to lOmW, and when 
recorded by modulating laser power on the frequency of 5MHz, the reversal magnetic domain with a die length of 1 
micrometer was able to be formed in the record layer 4 in a cycle of 2 micrometer. 

[0387] Moreover, when information was reproduced having used laser power as 2mW, according to the reversal 
magnetic domain formed in the read-out layer 3, the 5MHz optical MAG signal was able to be read and it was able to 
obtain from the layer 3. 

[0388] Next, when the over-write [ the frequency of 10MHz ] by modulating laser power on the reversal magnetic 
domain currently formed by 5MHz, the reversal magnetic domain currently formed by 5MHz was lost, is newly a period 
of 1 micrometer, and was able to form the reversal magnetic domain with a die length of 0.5 micrometers in the record 
layer 4. 

[0389] When information was reproduced again, having used laser power as 2m W, according to the reversal magnetic 
domain formed in the record layer 4, only the 10MHz optical MAG signal of magnitude comparable as a 5MHz optical 
MAG signal was able to be read, and it was able to obtain from the layer 3. This means reproducing the magnetization 
condition of the read-out layer 3 of only the part which carried out the temperature rise and changed into the 
perpendicular magnetization condition in the read-out layer 3. 

[0390] It will be as follows if the 5th example of this invention is explained based on dr awin g 43 . In addition, the same 
sign is appended to the member shown in the drawing of the aforementioned example for convenience of explanation, 
and the member which has the same function, and the explanation is omitted to it. 

[0391] The magneto-optic disk of this example has the configuration the laminating of a substrate 1, the transparence 
dielectric layer 2, the read-out layer 3, the middle class 29 that consists of magnetization film within a field, the record 
layer 4, a protective coat 5, and the overcoat layer 6 was carried out [ configuration ] to this order, as shown in drawing 
43 . That is, it has the composition of having formed the interlayer 29 who consists of magnetization film within a field 
between the read-out layer 3 of the magneto-optic disk of said 4th example, and the record layer 4. 
[0392] Light modulation over-writing and playback become possible [ controlling the switched connection force of the 
read-out layer 3 and the record layer 4 by forming the interlayer 29 who consists of magnetization film within a field, 
although carried out like said 4th example ], and the degree of freedom of a film design is improved. 
[0393] An interlayer 29 should just always be in the magnetization condition within a field to an interlayer f s 29 Curie 
temperature. However, in order to realize more positive light modulation over-writing since the switched connection of 
the read-out layer 3 and the record layer 4 is canceled if an interlayer 29 becomes more than the Curie temperature, it is 
desirable for an interlayer's 29 Curie temperature to be Curie-temperature TC2 of the record layer 4 and comparable, 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 



Page 31 of 38 

i.e., 150-250 degrees C. 

[0394] The magnetization film within a field which specifically consists of DyFeCo is used for an interlayer 29. Except 
DyFeCo, TbFeCo, GdTbFe, and NdDyFeCo are suitable. Moreover, if at least one kind of element is added among Cr, 
V, Nb, Mn, Be, and nickel into these ingredients, dependability is improvable over a long period of time. Although an 
interlayer's 29 thickness is determined on balance with the ingredient of the read-out layer 3, a presentation, and 
thickness, l-50nm is suitable for it. An interlayer 29 is continuously formed within the same sputtering system with the 
read-out layer 3 and the record layer 4. 

[0395] The magneto-optic disk which formed the middle class 29 who consists of DyFeCo with the same sputtering 
system as said example was made as an experiment. Other configurations are the same as that of said example. An 
interlayer's 29 Curie temperature was made into the same 150 degrees C as the record layer 4. 
[0396] When this magneto-optic disk was attached in optical-magnetic disc equipment and the same record playback 
test as said example was performed, a good over-writing property and reproducing characteristics were acquired. 
However, in this example, an interlayer 9 reads, the switched connection of a layer 3 and the record layer 4 is controlled, 
and the switched connection force is weak. Therefore, unlike said example, the magnitude of the optimal record field 
became 22 kA/m. 

[0397] It will be as follows if the 6th example of this invention is explained based on drawing 44 thru/or drawing 46 . In 
addition, the same sign is appended to the member shown in the drawing of the aforementioned example for 
convenience of explanation, and the member which has the same function, and the explanation is omitted to it. 
[0398] The magneto-optic disk of this example has the configuration the laminating of a substrate 1, the transparence 
dielectric layer 2, the read-out layer 3, the middle class 30 that consists of a nonmagnetic membrane, the record layer 4, 
a protective coat 5, and the overcoat layer 6 was carried out [ configuration ] to this order, as shown in drawin g 44 . 
[0399] If the interlayer 30 who consists of a nonmagnetic membrane does not exist at the time of record, the strong 
switched connection force will work from the read-out layer 3 to the record layer 4, and degradation of a recording 
characteristic will be caused. Then, the interlayer 30 who consists of a nonmagnetic membrane of this example is 
formed, and stable record is attained by canceling switched connection. 

[0400] As an interlayer 30, A1N of 5nm thickness is specifically used. Since the interlayer 30 is formed so that it may 
read with the record layer 4 and the switched connection of a layer 3 may not work, A1N reads him with the record layer 
4, and he should just be formed more than the monomolecular layer between layers 3. If an interlayer 30 becomes not 
much thick too much, the field for generating from the record layer 4 and arranging magnetization of the read-out layer 
3 will become weak. For this reason, 50nm or less is suitable for an interlayer's 30 thickness. 
[0401] Specifically in the magneto-optic disk of this example, the substrate 1 consists of disc-like glass with the 
diameter of 86mm, a bore [ of 1 5mm ], and a thickness of 1 .2mm. Although not illustrated, the width of face of 0.8 
micrometers and a land (heights) is formed [ the concave convex guide truck for light beam guidance / the pitch ] in the 
front face of one side of a substrate 1 for the width of face of 1 .6 micrometers and a groove (crevice) by 0.8 
micrometers. That is, it is formed so that the width of face of a groove and the width of face of a land may be set to 1 : 1 . 
[0402] A1N is formed in the near field in which the guide truck of a substrate 1 is formed by 80nm in thickness as a 
transparence dielectric layer 2. 

[0403] On the transparence dielectric layer 2, GdFeCo which is a rare earth transition-metals alloy thin film is formed 
by 50nm in thickness as a read-out layer 3. The presentation of GdFeCo is Gd0.26 (Fe0.82Co0.18) 0.74, and the Curie 
temperature is about 300 degrees C. 

[0404] With the combination of the above-mentioned read-out layer 3 and the record layer 4, in a room temperature, the 
direction of magnetization of the read-out layer 3 is in a field (that is, the direction of a layer of the read-out layer 3) 
mostly, and shifts perpendicularly from field inboard at the temperature of about 100-125 degrees C. 
[0405] On the read-out layer 3, A1N is formed by 5nm in thickness as an interlayer 30. 

[0406] On the interlayer 30, DyFeCo which is a rare earth transition-metals alloy thin film is formed by 50nm in 
thickness as a record layer 4. The presentation of DyFeCo is Dy0.23 (Fe0.78Co0.22) 0.77, and the Curie temperature is 
about 200 degrees C. 

[0407] On the record layer 4, A1N is formed by 20nm in thickness as a protective layer 5. 

[0408] On the protective layer 5, the ultraviolet curing mold resin of a polyurethane acrylate system is formed by 5 
micrometers in thickness as an overcoat layer 6. 

[0409] When this magneto-optic disk formed the interlayer 30 between the read-out layer 3 of the magneto-optic disk 
shown as an example in said 1st example, and the record layer 4 and the same check of operation as said 1st example 
was performed, the almost same result was obtained. 

[0410] as the ingredient of interlayers 30 other than A1N - SiN, AlSiN, AlTaN, SiAlON, TiN, TiON, BN, ZnS and 
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Ti02, BaTi03, and SrTi03 etc. dielectric materials can be used. 

[041 1] Moreover, non-magnetic metal ingredients or those alloy ingredients, such as aluminum, Si, Ta, Ti, Cu, Au, Ag, 
and Pt, can be used. 

[0412] As a variation of the above-mentioned magneto-optic disk, as shown in drawing 45 , there is a magneto-optic 
disk with which the laminating of a substrate 1, the transparence dielectric layer 2, the read-out layer 3, the middle class 
30 that consists of a nonmagnetic membrane, the record layer 4, the heat dissipation layer 20, and the overcoat layer 6 
was carried out to this order. It is as having explained the heat dissipation layer 20 in full detail in said 1st example. 
[0413] As other variations of the above-mentioned magneto-optic disk, as shown in drawing 46 , there is a magneto- 
optic disk with which the laminating of a substrate 1, the transparence dielectric layer 2, the read-out layer 3, the middle 
class 30 that consists of a nonmagnetic membrane, the record layer 4, the 2nd transparence dielectric layer 21 , a 
reflecting layer 22, and the overcoat layer 6 was carried out to this order. This magneto-optic disk is as having formed 
the 2nd transparence dielectric layer 21 and the reflecting layer 22 between the record layer 4 of the above-mentioned 
magneto-optic disk, and the overcoat layer 6, and having explained the 2nd transparence dielectric layer 21 and the 
reflecting layer 22 in full detail in said 1st example. 

[0414] Although the above-mentioned 1st - the 6th example mentioned and explained the magneto-optic disk as a 
magneto-optic-recording medium, this invention is applicable also to an optical magnetic card and an optical magnetic 
tape. In addition, what is necessary is just to use the tape base which consists of the tape base which has flexibility 
instead of (base), for example, polyethylene terephthalate, in the case of an optical magnetic tape. [ the rigid substrate 
1] 

[0415] While it is formed on the substrate 1 with translucency, and a substrate 1 and the magnetic anisotropy within a 
field shows the dominance magnetization within a field at a room temperature, the magneto-optic disk corresponding to 
invention of claim 1 has the read-out layer 3 in which a perpendicular magnetic anisotropy shifts to dominance 
perpendicular magnetization in connection with a temperature rise, and the record layer 4 which is formed on the read- 
out layer 3 and carries out the magneto-optic recording of the information, and is the configuration that the above- 
mentioned read-out layer 3 is GdFeCo. 

[0416] Therefore, it becomes possible to reproduce a record bit smaller than before, and recording density improves 
remarkably. And the read-out layer 3 in which the magnetization direction shifts to perpendicular magnetization very 
steeply from the magnetization within a field is realizable by adopting GdFeCo. Since the noise at the time of playback 
becomes small by this, the magneto-optic disk which can perform higher-density record can be offered. 
[0417] Since the above-mentioned record layer 4 is DyFeCo, when it adopts DyFeCo as an ingredient of the record 
layer 4 in addition to the above-mentioned operation effectiveness, as for the magneto-optic disk corresponding to 
invention of claim 2, the perpendicular MAG different direction becomes small. Thereby, the external magnetic field at 
the time of record can be made small. 

[0418] It reads with the above-mentioned substrate 1, the transparence dielectric layer 2 is formed between layers 3, the 
protective layer 5 is formed on the above-mentioned record layer 4, and the magneto-optic disk corresponding to 
invention of claim 3 is the configuration of the transparence dielectric layer 2 or a protective layer 5 that either at least is 
A1N. Therefore, the magneto-optic disk excellent in moisture resistance can be offered. 

[0419] The magneto-optic disk corresponding to invention of claim 4 It is formed on the substrate 1 with translucency, 
the transparence dielectric layer 2 formed on the substrate 1, and the transparence dielectric layer 2. The read-out layer 3 
in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a 
temperature rise while a room temperature shows the magnetization [ dominance magnetic anisotropy / within a field ] 
within a field, Since it is formed on the read-out layer 3, it has the record layer 4 which carries out the magneto-optic 
recording of the information, and the protective layer 5 formed on the record layer 4 and it consists of transparence 
dielectric materials of the above-mentioned transparence dielectric layer 2 or a protective layer 5 with which either at 
least does not contain oxygen, the outstanding magneto-optic disk can be offered. 

[0420] Since the transparence dielectric materials with which the magneto-optic disk corresponding to invention of 
claim 5 does not contain the above-mentioned oxygen are SiN, AlSiN, AlTaN, or TiN, BN and ZnS, in addition to the 
effectiveness of claim 4, they can offer the magneto-optic disk which was excellent in dependability over a long period 
of time. 

[0421] The magneto-optic disk corresponding to invention of claim 6 It is formed on the substrate 1 with translucency, 
the transparence dielectric layer 2 formed on the substrate 1, and the transparence dielectric layer 2. The read-out layer 3 
in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a 
temperature rise while a room temperature shows the magnetization [ dominance magnetic anisotropy / within a field ] 
within a field, Since it is formed on the read-out layer 3, it has the record layer 4 which carries out the magneto-optic 
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recording of the information, and the protective layer 5 formed on the record layer 4 and it consists of transparence 
dielectric materials of the above-mentioned transparence dielectric layer 2 or a protective layer 5 with which either at 
least contains nitrogen, the outstanding magneto-optic disk can be offered. 

[0422] Since the transparence dielectric materials with which the magneto-optic disk corresponding to invention of 
claim 7 contains the above-mentioned nitrogen are SiN, AlSiN, AlTaN, TiN and BN, SiAlON, or TiON, in addition to 
the effectiveness of claim 6, they can offer the magneto-optic disk which was excellent in dependability over a long 
period of time. 

[0423] The magneto-optic disk corresponding to invention of claim 8 It is formed on the substrate 1 with translucency, 
the transparence dielectric layer 2 formed on the substrate 1, and the transparence dielectric layer 2. The read-out layer 3 
in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a 
temperature rise while a room temperature shows the magnetization [ dominance magnetic anisotropy / within a field ] 
within a field, It is formed on the read-out layer 3, and has the record layer 4 which carries out the magneto-optic 
recording of the information, and the protective layer 5 formed on the record layer 4. The magneto-optic disk which was 
excellent since it consisted of transparence dielectric materials of the above-mentioned transparence dielectric layer 2 or 
a protective layer 5 whose refractive index of either at least is 2.2 or more can be offered. 
[0424] The transparence dielectric materials whose above-mentioned refractive index of the magneto-optic disk 
corresponding to invention of claim 9 is 2.2 or more are TiN, ZnS, TiON, Ti02, BaTi03, and SrTi03. Since it is either, 
in addition to the above-mentioned operation effectiveness, the outstanding magneto-optic disk can be offered. 
[0425] The regenerative signal when using short wavelength laser as the light source in addition to the above-mentioned 
operation effectiveness, since any one kind of element was added at least in Nd, Pr, Pt, and Pd becomes large at the 
read-out layer 3 which the magneto-optic disk corresponding to invention of claim 10 becomes from above GdFeCo. 
[0426] the read-out layer 3 which the magneto-optic disk corresponding to invention of claim 1 1 becomes from above 
GdFeCo, or the above-mentioned record layer 4 - at least - either - the inside of Cr, nickel, Mn, Be, V, and Nb ™ since 
any one kind of element is added at least, in addition to the above-mentioned operation effectiveness, dependability 
improves over a long period of time. 

[0427] The magneto-optic disk corresponding to invention of claim 12 The substrate 1 with translucency, and the read- 
out layer 3 in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection 
with a temperature rise while it is formed on a substrate 1 and the magnetic anisotropy within a field shows the 
dominance magnetization within a field at a room temperature, It is formed on the read-out layer 3, and has the record 
layer 4 which carries out the magneto-optic recording of the information, and since the above-mentioned record layer 4 
is TbFeCo, in addition to the effectiveness of claim 1, the perpendicular MAG different direction becomes large. 
Thereby, the high magneto-optic disk of regenerative-signal quality can be offered. 

[0428] The magneto-optic disk corresponding to invention of claim 13 The substrate 1 with translucency, and the read- 
out layer 3 in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection 
with a temperature rise while it is formed on a substrate 1 and the magnetic anisotropy within a field shows the 
dominance magnetization within a field at a room temperature, It is formed on the read-out layer 3, and has the record 
layer 4 which carries out the magneto-optic recording of the information. The above-mentioned read-out layer 3 Since a 
presentation is set up so that it may consist of a rare earth transition-metals amorphous alloy which has ferrimagnetism 
and the compensation temperature may become 125 degrees C or more, and thickness is set as lOnm or more, the 
regenerative-signal quality at the time of reading the information by which high density record was carried out 
improves. 

[0429] The magneto-optic disk corresponding to invention of claim 14 The substrate 1 with translucency, and the read- 
out layer 3 in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection 
with a temperature rise while it is formed on a substrate 1 and the magnetic anisotropy within a field shows the 
dominance magnetization within a field at a room temperature, It is formed on the read-out layer 3, and has the record 
layer 4 which carries out the magneto-optic recording of the information. The above-mentioned read-out layer 3 Since a 
presentation is set up so that it consists of a rare earth transition-metals amorphous alloy which has ferrimagnetism, and 
Curie temperature may become 130 degrees C or more without having compensation temperature, and thickness is set 
as lOnm or more, the regenerative-signal quality at the time of reading the information by which high density record 
was carried out improves. 

[0430] The magneto-optic disk corresponding to invention of claim 15 The substrate 1 with translucency, and the read- 
out layer 3 in which a perpendicular magnetic anisotropy shifts to dominance perpendicular magnetization in connection 
with a temperature rise while it is formed on a substrate 1 and the magnetic anisotropy within a field shows the 
dominance magnetization within a field at a room temperature, It is formed on the read-out layer 3, and has the record 
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layer 4 which carries out the magneto-optic recording of the information. In the field by the side of the read-out layer 3 
of the above-mentioned substrate 1 The groove for guiding a light beam is prepared, and since it is set up so that the 
width of face of a groove may become almost equal to the width of face of the land between grooves, the regenerative- 
signal quality at the time of reading the information recorded on the record layer 4 on a groove and the record layer 4 on 
a land becomes the same. 

[0431] Since the magneto-optic recording of the information is carried out to the record layer 4 on the above-mentioned 
groove, and the record layer 4 on a land and the magneto-optic disk corresponding to invention of claim 16 carries out 
the magneto-optic recording of the information to the record layer 4 on a groove, and the record layer 4 on a land in 
addition to the above-mentioned operation effectiveness, recording density doubles. 

[0432] The magneto-optic disk corresponding to invention of claim 17 The substrate 1 with translucency, and the read- 
out layer 3 in which a perpendicular magnetic anisotropy shifts to a dominance perpendicular magnetization condition 
in connection with a temperature rise while it is formed on a substrate 1 and the magnetic anisotropy within a field 
shows the dominance magnetization condition within a field at a room temperature, It is formed on the read-out layer 3, 
and has the record layer 4 which carries out the magneto-optic recording of the information. The above-mentioned read- 
out layer 3 Since it is set up so that it may consist of a rare earth transition-metals alloy and the compensation 
temperature may not exist between a room temperature and Curie temperature, and it is set up so that the content of a 
rare earth metal may increase more than the maximum content corresponding to a compensation presentation, the 
possible magneto-optic disk of high density record playback can be offered. 

[0433] It enables the magneto-optic disk corresponding to invention of claim 18 to control the switched connection 
force of the read-out layer 3 and the record layer 4 in addition to the above-mentioned operation effectiveness, since the 
interlayer who consists of magnetization film within a field is prepared between the above-mentioned read-out layer 3 
and the record layer 4. Thereby, the objects for the read-out layers 3 and the selection range of the ingredient for record 
layer 4 increase in number. 

[0434] The record playback approach concerning invention of claim 19 is formed on the substrate 1 with translucency, 
and a substrate 1 . The read-out layer 3 in which a perpendicular magnetic anisotropy shifts to a dominance 
perpendicular magnetization condition in connection with a temperature rise while a room temperature shows the 
dominance magnetic anisotropy [ within a field ] magnetization condition within a field, It is formed on the read-out 
layer 3, and has the record layer 4 which carries out the magneto-optic recording of the information. The above- 
mentioned read-out layer 3 It is set up so that it may consist of a rare earth transition-metals alloy and the compensation 
temperature may not exist between a room temperature and Curie temperature. And, impressing the fixed field which is 
the record playback approach of using the magneto-optic disk set up so that the content of a rare earth metal may 
increase more than the maximum content corresponding to a compensation presentation, and performing informational 
record playback, and magnetizes the read-out layer 3 It records by reversing the sense of magnetization of the record 
layer 4 by irradiating the laser light switched to the 1st comparatively low laser power and the 2nd comparatively high 
laser power according to the record signal. By irradiating the laser light of laser power still lower than the 1st laser 
power A field smaller than the diameter of a laser spot of the read-out layer 3 is made to shift to a perpendicular 
magnetization condition. And it is the configuration which reproduces information from the field which arranged sub- 
lattice magnetization of the field which changed into the perpendicular magnetization condition of the read-out layer 3 
in the stable direction to sub-lattice magnetization of the record layer 4, and changed into the perpendicular 
magnetization condition of the read-out layer 3. 

[0435] Therefore, the magneto-optic disk corresponding to invention of claim 17 can be used, and high density record 
playback can be performed. 

[0436] The magneto-optic disk corresponding to invention of claim 20 The substrate 1 with translucency, and the read- 
out layer 3 in which a perpendicular magnetic anisotropy shifts to a dominance perpendicular magnetization condition 
in connection with a temperature rise while it is formed on a substrate 1 and the magnetic anisotropy within a field 
shows the dominance magnetization condition within a field at a room temperature, It is formed on the read-out layer 3, 
and has the record layer 4 which carries out the magneto-optic recording of the information, and since the interlayer 
who consists of a nonmagnetic membrane is prepared between the above-mentioned read-out layer 3 and the record 
layer 4, the switched connection between the read-out layer 3 and the record layer 4 can weaken. Thereby, the magneto- 
optic disk which can carry out high density record to stability can be offered. 

[0437] The base 1 with which the record playback approach concerning invention of claim 21 has translucency as 
mentioned above, The read-out layer 3 in which a perpendicular magnetic anisotropy shifts to dominance perpendicular 
magnetization in connection with a temperature rise while it is formed on a base 1 and the magnetic anisotropy within a 
field shows the dominance magnetization within a field at a room temperature, It is formed on the read-out layer 3, and 
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has the record layer 4 which carries out the magneto-optic recording of the information. In the field by the side of the 
read-out layer 3 of the above-mentioned base 1 It is the record playback approach which uses the magneto-optic disk set 
up so that the groove for guiding a light beam may be prepared and the width of face of a groove may become almost 
equal to the width of face of the land between grooves. Since the record layer 4 on the above-mentioned groove and the 
record layer 4 on a land are used for informational record playback, the effectiveness that recording density doubles is 
done so. 
[0438] 

[Effect of the Invention] The base with which the magneto-optic-recording medium concerning invention of claim 1 has 
translucency as mentioned above, The read-out layer in which a perpendicular magnetic anisotropy shifts to dominance 
perpendicular magnetization in connection with a temperature rise while it is formed on a base and the magnetic 
anisotropy within a field shows the dominance magnetization within a field at a room temperature, It is formed on a 
read-out layer and has the record layer which carries out the magneto-optic recording of the information, and since the 
above-mentioned read-out layer is GdFeCo, it becomes possible to reproduce a record bit smaller than before, and 
recording density improves remarkably. And the read-out layer in which the magnetization direction shifts to 
perpendicular magnetization very steeply from the magnetization within a field is realizable by adopting GdFeCo. Since 
the noise at the time of playback becomes small by this, the effectiveness that the magneto-optic-recording medium 
which can perform higher-density record can be offered is done so. 

[0439] Since the record layer of claim 1 is DyFeCo, when it adopts DyFeCo as an ingredient of a record layer as 
mentioned above in addition to the effectiveness of claim 1, as for the magneto-optic-recording medium concerning 
invention of claim 2, the perpendicular MAG different direction becomes small. This does so the effectiveness that the 
external magnetic field at the time of record can be made small. 

[0440] The magneto-optic-recording medium concerning invention of claim 3 is one magneto-optic-recording medium 
of claims 1 or 2 as mentioned above. Since either is A1N even if it reads with a base, the transparence dielectric layer is 
formed between layers, the protective layer is formed on the above-mentioned record layer and there are few 
transparence dielectric layers or protective layers In addition to the effectiveness of claims 1 or 2, it reads with the 
above-mentioned base, a transparence dielectric layer is formed between layers, a protective layer is formed on the 
above-mentioned record layer, and the effectiveness that the magneto-optic-recording medium of a transparence 
dielectric layer or a protective layer which was excellent in moisture resistance since either was set to A1N at least can 
be offered is done so. 

[0441] The base with which the magneto-optic-recording medium concerning invention of claim 4 has translucency as 
mentioned above, The transparence dielectric layer formed on the base, and the read-out layer in which a perpendicular 
magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a temperature rise while it is 
formed on a transparence dielectric layer and the magnetic anisotropy within a field shows the dominance magnetization 
within a field at a room temperature, It is formed on a read-out layer and has the record layer which carries out the 
magneto-optic recording of the information, and the protective layer formed on the record layer. The above-mentioned 
transparence dielectric layer or a protective layer at least either Since it consists of transparence dielectric materials 
which do not contain oxygen, the effectiveness that the outstanding magneto-optic-recording medium can be offered is 
done so. 

[0442] Since the transparence dielectric materials with which the magneto-optic-recording medium concerning 
invention of claim 5 does not contain the oxygen of claim 4 as mentioned above are SiN, AlSiN, AlTaN, or TiN, BN 
and ZnS, they do so the effectiveness that the magneto-optic-recording medium which was excellent in dependability 
over a long period of time can be offered in addition to the effectiveness of claim 4. 

[0443] The base with which the magneto-optic-recording medium concerning invention of claim 6 has translucency as 
mentioned above, The transparence dielectric layer formed on the base, and the read-out layer in which a perpendicular 
magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a temperature rise while it is 
formed on a transparence dielectric layer and the magnetic anisotropy within a field shows the dominance magnetization 
within a field at a room temperature, It is formed on a read-out layer and has the record layer which carries out the 
magneto-optic recording of the information, and the protective layer formed on the record layer. The above-mentioned 
transparence dielectric layer or a protective layer at least either Since it consists of transparence dielectric materials 
containing nitrogen, the effectiveness that the outstanding magneto-optic-recording medium can be offered is done so. 
[0444] Since the transparence dielectric materials with which the magneto-optic-recording medium concerning 
invention of claim 7 contains the nitrogen of claim 6 as mentioned above are SiN, AlSiN, AlTaN, TiN and BN, SiAlON, 
or TiON, they do so the effectiveness that the magneto-optic-recording medium which was excellent in dependability 
over a long period of time can be offered in addition to the effectiveness of claim 6. 
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[0445] The base with which the magneto-optic-recording medium concerning invention of claim 8 has translucency as 
mentioned above, The transparence dielectric layer formed on the base, and the read-out layer in which a perpendicular 
magnetic anisotropy shifts to dominance perpendicular magnetization in connection with a temperature rise while it is 
formed on a transparence dielectric layer and the magnetic anisotropy within a field shows the dominance magnetization 
within a field at a room temperature, It is formed on a read-out layer and has the record layer which carries out the 
magneto-optic recording of the information, and the protective layer formed on the record layer. The above-mentioned 
transparence dielectric layer or a protective layer at least either Since a refractive index consists of transparence 
dielectric materials which are 2.2 or more, the effectiveness that the outstanding magneto-optic-recording medium can 
be offered is done so. 

[0446] The transparence dielectric materials whose refractive index of claim 8 of the magneto-optic-recording medium 
concerning invention of claim 9 is 2.2 or more as mentioned above are TiN, ZnS, TiON, Ti02, BaTi03, and SrTi03. 
Since it is either, the effectiveness that the outstanding magneto-optic-recording medium can be offered in addition to 
the effectiveness of claim 8 is done so. 

[0447] The magneto-optic-recording medium concerning invention of claim 10 does so the effectiveness that the 
regenerative signal when using short wavelength laser as the light source in addition to the effectiveness of claim 1 since 
any one kind of element was added at least in Nd, Pr, Pt, and Pd becomes large, as mentioned above in the read-out 
layer which consists of GdFeCo of claim 1 . 

[0448] Even if there are few read-out layers which consist of GdFeCo of claim 1, or above-mentioned record layers as 
mentioned above, since any one kind of element is added at least, in addition to the effectiveness of claim 1, the 
magneto-optic-recording medium concerning invention of claim 1 1 does so to either the effectiveness in Cr, nickel, Mn, 
Be, V, and Nb that dependability improves over a long period of time. 

[0449] The base with which the magneto-optic-recording medium concerning invention of claim 12 has translucency as 
mentioned above, The read-out layer in which a perpendicular magnetic anisotropy shifts to dominance perpendicular 
magnetization in connection with a temperature rise while it is formed on a base and the magnetic anisotropy within a 
field shows the dominance magnetization within a field at a room temperature, It is formed on a read-out layer and has 
the record layer which carries out the magneto-optic recording of the information, and since the above-mentioned record 
layer is TbFeCo, in addition to the effectiveness of claim 1, the perpendicular MAG different direction becomes large. 
The effectiveness that the high magneto-optic-recording medium of regenerative-signal quality can be offered by this is 
done so. 

[0450] The base with which the magneto-optic-recording medium concerning invention of claim 13 has translucency as 
mentioned above, The read-out layer in which a perpendicular magnetic anisotropy shifts to dominance perpendicular 
magnetization in connection with a temperature rise while it is formed on a base and the magnetic anisotropy within a 
field shows the dominance magnetization within a field at a room temperature, It is formed on a read-out layer and has 
the record layer which carries out the magneto-optic recording of the information. The above-mentioned read-out layer 
Since a presentation is set up so that it may consist of a rare earth transition-metals amorphous alloy which has 
ferrimagnetism and the compensation temperature may become 125 degrees C or more, and thickness is set as lOnm or 
more, the effectiveness that the regenerative-signal quality at the time of reading the information by which high density 
record was carried out improves is done so. 

[0451] The base with which the magneto-optic-recording medium concerning invention of claim 14 has translucency as 
mentioned above, The read-out layer in which a perpendicular magnetic anisotropy shifts to dominance perpendicular 
magnetization in connection with a temperature rise while it is formed on a base and the magnetic anisotropy within a 
field shows the dominance magnetization within a field at a room temperature, It is formed on a read-out layer and has 
the record layer which carries out the magneto-optic recording of the information. The above-mentioned read-out layer 
Since a presentation is set up so that it consists of a rare earth transition-metals amorphous alloy which has 
ferrimagnetism, and Curie temperature may become 130 degrees C or more without having compensation temperature, 
and thickness is set as lOnm or more The effectiveness that the regenerative-signal quality at the time of reading the 
information by which high density record was carried out improves is done so. 

[0452] The base with which the magneto-optic-recording medium concerning invention of claim 15 has translucency as 
mentioned above, The read-out layer in which a perpendicular magnetic anisotropy shifts to dominance perpendicular 
magnetization in connection with a temperature rise while it is formed on a base and the magnetic anisotropy within a 
field shows the dominance magnetization within a field at a room temperature, It is formed on a read-out layer and has 
the record layer which carries out the magneto-optic recording of the information. In the field by the side of the read-out 
layer of the above-mentioned base Since it is set up so that the groove for guiding a light beam may be prepared and the 
width of face of a groove may become almost equal to the width of face of the land between grooves The effectiveness 
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that the regenerative-signal quality at the time of reading the information recorded on the record layer on a groove and 
the record layer on a land becomes the same is done so. 

[0453] Since the magneto-optic recording of the information is carried out to the record layer on the groove of claim 15, 
and the record layer on a land and the magneto-optic-recording medium concerning invention of claim 16 carries out the 
magneto-optic recording of the information to the record layer on a groove, and the record layer on a land as mentioned 
above in addition to the effectiveness of claim 15, it does so the effectiveness that recording density doubles. 
[0454] The base with which the magneto-optic-recording medium concerning invention of claim 17 has translucency as 
mentioned above, The read-out layer in which a perpendicular magnetic anisotropy shifts to a dominance perpendicular 
magnetization condition in connection with a temperature rise while it is formed on a base and the magnetic anisotropy 
within a field shows the dominance magnetization condition within a field at a room temperature, It is formed on a read- 
out layer and has the record layer which carries out the magneto-optic recording of the information. The above- 
mentioned read-out layer Since it is set up so that it may consist of a rare earth transition-metals alloy and the 
compensation temperature may not exist between a room temperature and Curie temperature, and it is set up so that the 
content of a rare earth metal may increase more than the maximum content corresponding to a compensation 
presentation The effectiveness that the possible magneto-optic-recording medium of high density record playback can 
be offered is done so. 

[0455] It enables the magneto-optic-recording medium concerning invention of claim 18 to control the switched 
connection force of a read-out layer and a record layer in addition to the effectiveness of claim 17, since the interlayer 
who consists of magnetization film within a field is prepared between the read-out layer of claim 17, and the record 
layer as mentioned above. This does so the effectiveness that the selection range of the ingredient for the object for read- 
out layers and record layers increases in number. 

[0456] The base with which the record playback approach concerning invention of claim 19 has translucency as 
mentioned above, The read-out layer in which a perpendicular magnetic anisotropy shifts to a dominance perpendicular 
magnetization condition in connection with a temperature rise while it is formed on a base and the magnetic anisotropy 
within a field shows the dominance magnetization condition within a field at a room temperature, It is formed on a read- 
out layer and has the record layer which carries out the magneto-optic recording of the information. The above- 
mentioned read-out layer It is set up so that it may consist of a rare earth transition-metals alloy and the compensation 
temperature may not exist between a room temperature and Curie temperature. And, impressing the fixed field which is 
the record playback approach of using the magneto-optic-recording medium set up so that the content of a rare earth 
metal may increase more than the maximum content corresponding to a compensation presentation, and performing 
informational record playback, and magnetizes a read-out layer It records by reversing the sense of magnetization of a 
record layer by irradiating the laser light switched to the 1st comparatively low laser power and the 2nd comparatively 
high laser power according to the record signal. By irradiating the laser light of laser power still lower than the 1 st laser 
power A field smaller than the diameter of a laser spot of a read-out layer is made to shift to a perpendicular 
magnetization condition. And since information is reproduced from the field which arranged sub-lattice magnetization 
of the field which changed into the perpendicular magnetization condition of a read-out layer in the stable direction to 
sub-lattice magnetization of a record layer, and changed into the perpendicular magnetization condition of a read-out 
layer, the magneto-optic-recording medium of claim 17 can be used, and high density record playback can be 
performed. 

[0457] The base with which the magneto-optic-recording medium concerning invention of claim 20 has translucency as 
mentioned above, The read-out layer in which a perpendicular magnetic anisotropy shifts to a dominance perpendicular 
magnetization condition in connection with a temperature rise while it is formed on a base and the magnetic anisotropy 
within a field shows the dominance magnetization condition within a field at a room temperature, It is formed on a read- 
out layer and has the record layer which carries out the magneto-optic recording of the information, and since the 
interlayer who consists of a nonmagnetic membrane is prepared between the above-mentioned read-out layer and the 
record layer, the switched connection between a read-out layer and a record layer can weaken. The effectiveness that the 
magneto-optic-recording medium which can carry out high density record to stability can be offered by this is done so. 
[0458] The base with which the record playback approach concerning invention of claim 21 has translucency as 
mentioned above, The read-out layer in which a perpendicular magnetic anisotropy shifts to dominance perpendicular 
magnetization in connection with a temperature rise while it is formed on a base and the magnetic anisotropy within a 
field shows the dominance magnetization within a field at a room temperature, It is formed on a read-out layer and has 
the record layer which carries out the magneto-optic recording of the information. In the field by the side of the read-out 
layer of the above-mentioned base It is the record playback approach which uses the magneto-optic-recording medium 
set up so that the groove for guiding a light beam may be prepared and the width of face of a groove may become 
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almost equal to the width of face of the land between grooves. Since the record layer on the above-mentioned groove 
and the record layer on a land are used for informational record playback and the record layer on a groove and the 
record layer on a land are used for informational record playback, the effectiveness that recording density doubles is 
done so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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